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Improved Planing Machine. 





We illustrate herewith planers built by the 


Niles Tool Works, of Hamilton, Ohio. 

The manufacturers build machines similar 
in general design and construction to those 
illustrated, from 24” square up to 72” square. 

The machines have been designed specially 
for heavy service, and have ample power to 
pull heavy cuts. Power is transmitted 
through tangent gearing, running in oil and 
noiseless in action. This gearing is accu- 
rately cut and hobbed, and this method of 
driving affords a steady, uniform motion. 
The table reverses accurately, without shock 
or jar. The racks, as well as the gearing, 
are cut from solid metal. 

The shafts are steel forgings of large diam- 
eter, and with large and long bearings. ‘The 
driving shafts run in bearings of best compo- 
sition of copper and tin. 

The driving pulleys are of large diameter, 
and run at a speed to give the belts a velocity 
of 120 to 1 of the table, exercising enough 
power and allowing the table to be 
reversed in a very short distance. 
The belts are shifted by an auto- 
matic belt shifter, which transfers 
but one belt at once, preventing 
two belts, running in opposite di- 
rections, from being on the tight 
pulley at the same time, so that 
there is no slipping of the belts to 
cause ‘‘shrieking” and jar of the 
machine. The driving is entirely 
disconnected from the feeding ap- 
paratus ; therefore it works easily, 
and gives the operator quick and 
perfect control over the movements 
of the table without using the 
countershaft shipper. 

The driving pulleys and gearing 
are placed on the side of the ma- 
chine opposite the operator, being 
entirely out of the way, but still 
completely under his control when 
standing in his usual position. The 
loose pulleys are bushed with 
brass. 

The feeds are automatic in all 
directions. They are positive, take 
place in a very short distance of 
the travel of the table and before 
the commencement of the cut. 

The machine may be provided 
with two heads on the cross-rail, 
and with side heads on the uprights 
when desired. The two heads 
have independent feeds. When 
two heads are used, the rail is ex- 
tended so that one head can be run 
Over entirely out of the way, and 
the other head have sufficient trav- 

erse to plane off the entire width 
of the machine. 

The amount of metal, which appears to 
be ample, is so distributed as to give rigidity 
and durability under severe service. 

The bed is thoroughly braced by box gird- 
ers throughout its entire length. Between 
the housings the bed is tied togetber in 
box form, making it particularly stiff at 
the point of greatest strain. 
extend well back, 
braced. 


The housings 
and are very strongly 


The cross-rail is cored out in the form of a 
box girder, and is raised and lowered by 
power. The table is thick, and the bed long 
in proportion, 


The Coventry-Boiler Locomotive. 





This engine was removed from the Brooks 
Locomotive works about three months ago, 
and placed on the Chicago & North Western 
Railway for a thorough trial. In the last 
few weeks the daily papers of Chicago have 
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published items indicating that the engine 
was making an excellent record for economy 
compared to the ordinary locomotive. From 


information received from private sources 


that are perfectly reliable, we are led to be- 
lieve that the operations of the engine, so far, 
are not such as to justify extravagant hopes 
that the return flue locomotive will effect a 
revolution in fuel saving. The engine has 
not steamed freely, and the trouble has been 
attributed to the grates, which have been 
changed three or four times without effecting 
aremedy. ‘There is talk now of trying the 
engine on another road, which is probably a 
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wise decision, for a new type of locomotive 


must have extraordinary merits to make a 


strikingly good record when run against 
those on the Chicago & Northwestern Rail- 
way. 
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George 8S. Strong, of Philadelphia, has 
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Works Improvep [ron PLANERS. 


patented a valve motion which has a very 
Joy valve gear. 
the only difference is 
that the Strong motion has a fixed sector on 
which a block slides that controls the motion 


strong resemblance to the 


So far as we can see, 


transmitted to the valve stem. 
-- 

A Boston inventor has patented a device 
for suppressing the noise of safety valves by 
leading the steam to the smoke-stack and 
passing it through a perforated muffler ring. 
The same inventor prevent 
throwing of sparks by means of a draft-pipe 
made of netting, 
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Niw York, As SEcoND CLAss MATTER. 
ranged a series of ‘‘double conoid tips,” 
which have a strong resemblance to small 
petticoat pipes. The patent on the latter de- 
vice has evidently been granted on the com- 
bination, for the netting exhaust pipe is an 
old device, with the poorest kind of record. 
Pipes of this kind were tried on the Central 
Railroad of New Jersey years ago, and all 
the mechanical ability of the road struggled 
to make the thing work, but without success. 
a 
Fixing Rates of Wages. 





It is reported in the daily papers that the 
employes of a machine and boiler shop on 
the Hudson River have been notified of a 
reduction of wages, but they will not know 
the exact amount of the reduction until they 
receive their pay on Saturday. This is cer- 
tainly a loose method of fixing rates of wages. 
Let the owner.of that shop try to buy iron 
upon the same plan on which he determines 
to buy labor. When a reduction of price is 
deemed advisable, let him propose 
to the dealer, who sells the}iron 
to furnish a week’s supply with 
the understanding that the price 
is to be less than before, but the 
seller not to know how much lower 
until he is paid for the quantity 
furnished. What dealer in iron 
would accept such a proposition? 
Lut perhaps he thinks the wages 
of labor ought to be decided as 
the boys sometimes ‘‘ drop” jack- 
eknives, without knowing what 
is to be received until the trans- 
action is irrevocably concluded. 

= —— 
Compound Locomotive. 

A new style of compound loco- 
motive built by the 
superintendent of motive power 
of the Great Eastern Railway, of 
England, and is now at work on 
passenger service. The engine is 
constructed very much after the 
style of ordinary locomotives with 
two cylinders, the leading differ- 
ence being that the high-pressure 
cylinder is 18x24 inches, while the 
low-pressure cylinder has a diam- 
eter of 26 inches, with the same 
stroke as the other. The boiler 
carries steam at 160 pounds press- 
ure, Which is admitted into the 
high-pressure cylinder, expanded 
there to about 80 pounds pressure, 
then exhausted into the low-press- 
ure cylinder. 
gine from giving trouble in starting, 
a valve is provided to admit wire- 
drawn steam direct into the low- 
pressure cylinder, which is closed 
so soon as the train is moving freely. The 
engine has not been in service long enough to 
show how she compares in economy with or- 
dinary locomotives. 

wan —-: 

The gas sae of New York City are, 
it is said, agitating consolidation and reduc 
tion of price to compete with electric light- 
ing, which, it is evident, notwithstanding 
assertions. to the contrary, is encroaching 

The electric light com- 
meet by reducing 
All this is entirely satisfactory to 
consumers, who will be gainers in any event. 


has been 


To prevent the en- 


upon their business. 
panies this 


prices. 


propose to 







































Training for Mechanical Engineers. 


By Pror. G. I. ALDEN. 


THE AM. ASSOCIATION 
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PAPER READ BEFORE 
PHILA- 


Progress in education is largely secured 
by forces lifting from above rather than 
pushing from below. A sense of ignorance 
will not create the means for removing it. 
It may stimulate effort to secure such means; 
but until some minds have grasped principles, 
comprehended mental processes, moulded 
truth into forms suited to the comprehension 
and assimilation of the average mind, and 
devised methods of stimulating a desire for 
truth, therecan be but little general progress. 
* * ee * * 

The methods of teaching must be direct 
and thorough, always grounding the student 
firmly upon a few rock principles upon which 
he builds securely, and to which he is con- 
stantly compelled to refer all his work. Little 
time can be afforded, especially in the earlier 
stages of this work for the student to go over 
by himself the processes by which laws have 
been discovered, truths demonstrated, and 
principles established. In this way ateacher 
who should exercise his ingenuity to keep 
the student busy rather than to advance his 
knowledge might consume his whole time in 
teaching the merest rudiments of his sub- 
ject. The forms in which the truths of 
science are presented to the mind are being 
constantly simplified, and are thus more 
easily grasped. Crystallized around a few 
great principles we study the crystal and 
comprehend its beauty and value without in- 
dividually crystallizing the gem out of the 
river of error from which it was primarily 
obtained. Original investigations for the 
discovery of laws or the solution of special 
unsolved problems can be made with most 
profit and success when we have compre- 
hended by the most direct means the work 
already accomplished by our eminent prede- 
cessors in the field. In the study of applied 
physics and mechanics, the drill in the solu- 
tion of well-chosen problems is still indis- 
pensable. The problems here involve more 
elements. Their solution requires several 
steps, and calls for the use of the student’s 
acquired knowledge of scientific ptinciples 
and mathematical processes, of qualities and 
properties of materials, of transformation 
and conservation of energy, the efficiency of 
motors, the use of apparatus for accurate 
measurement and experimental research. | 
allude to these familiar topics in the curricu- 
lum of every engineering course to empha- 
size a single point, which isthis: In teaching 
these subjects there is an end to be sought 
beyond the mere acquisition on the part of 
the student of separate abstract facts and 
principles. It is that ability and confidence 
in the use of acquired knowledge which, an- 
alyzing the problem, discerns the require- 
ments for its solution, and then selects, 
chooses, adapts known principles and meth- 
ods to the end in view. Many students will 
solve a problem without being told how to 
do it, provided they are asked a few ques- 
tions. They know all the separate steps but 
do not seem to be able, without much prac- 
tice, to see the relation of these steps to one 
another, and to the problem, and to go for- 
ward. It is for improvement in the efficiency 
of teaching in this field that physical and 
mechanical laboratories are made effective, 
that the solution of actual engineering prob- 
lems is undertaken, and practical methods 
from beginning to end, and accurate results, 
verified by careful comparisons with stand- 
ard authorities, are insisted upon. It is by 
work of this kind that the student is intro- 
duced to the field of experience, that book- 
ishness, impracticability and inefficiency are 
in a degree removed, before the student 
leaves the school. 

Success here vitalizes the whole training 
and secures that complete assimilation and 
personal appropriation of the subjects taught 


throughout the course, which is the charac- | 


teristic of the scientific attainments toward 
which the school should aim. 
achievements of engineering are represented 


The practical 
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by the various mechanical agencies which 
engineering success has contributed for the 
use of man; the machines through which 
energy is made available for reducing the 
ores and minerals taken from the earth; for 
gathering and preparing its vegetable prod- 
ucts for sustenance and comfort of man ; for 
means of travel by sea and land, and for the 
swift flight and expression of thought from 
continent to continent. These machines 
are,generally speaking,all made in a machine 
shop. The designs of the engineer must be 
sent in intelligible form to the shop before 
the product of his brain can become the ser- 
vant of his hand. The close relation which 
the machine shop bears to both the scientific 
attainments and practical achievements of 
the engineer is strikingly obvious. The ma- 
chine shop is an institution in itself. It has 
its own methods and processes; its standards 
of machine design and workmanship; its 
tools and facilities. It has been developed 
by long experience. It has been improved 
by untiring effort. It has struggled with its 
own peculiar difficulties and obstacles, and 
its progress has set bounds to the practical 
achievements of engineering science. Forms 
which the mind conceives in a moment it has 
had the tedious and laborious work of exe- 
cuting in metal. Subtle qualities of matter, 
whose effects may escape the thought of the 
designer, are certain to obstruct the progress 
of the mechanic. Perfection of form and 
precision of motion which the mind con- 
ceives it may be impossible more than to ap- 
proximate in actual practice. Itseemsclear, 
then, that the engineer or designer, in order 
to properly prepare his work for the shop, 
must know the shop methods, limitations, 
and possibilities. While the schools have 
always aimed to teach drawing as a recog 
nized means of presenting ideas to the shop, 
it has been found difficult, as might be ex- 
pected, to make good drawings for the shop 
without a knowledge of machine shop prac- 
tice. The attainments of graduates from the 
schools have by some been set aside as worse 
than useless; as unfitting them for success, 
because at this vital point in practical work 
they were eminently impractical. 

By all it has been felt that the schools 
might and ought to do something to supply 
a deficiency so fully realized. This has been 
attempted. By general consent a shop de- 
partment has become a recognized element 
in the engineering course of nearly every 
technical or polytechnic school. Of the 
methods and results of instruction in these 
shops, the practical engineers of the country 
are eminently fitted to judge. I therefore 
ask your most careful attention to a brief 
consideration of the questions : What should 
such a shop be? and what should it do? 
The object of the shop department is to sup- 
ply to the school a new means of instruction 
in practical mechanical and engineering 
work. It is made a department in the school 
in order to add to the school methods, as 
well as to its facilities of instruction. The 
shop, therefore, should not be such a depart- 
ment as would be developed by or out of the 
school by those who never had experience 
in shop work. <A room fitted with machin- 
ists’ tools, where curious things are made by 
odd processes for no purpose but the prac- 
tice of making them, is not a machine shop 
in any practical sense. The school shop 
should be superior in all its appointments. 
It should have not only the tools, methods, 
and facilities, but also the skilled workmen 
All 
these, together with additional employes to 
act as instructors, should be turned to one 
object, viz.: The advancement of the students 
in knowledse and skill. Only in this way 
xan the shop yield its full benefit as a de- 
partment of the school. It would be no dis- 
credit to such a shop, or to the school of 
which it forms a part, if, under the stimulus 
and in the atmosphere of science, it should 
produce better machines, adopt leading and 
improved practical methods, and set higher 
standards of practical excellence in machine 
shop practice ; if it should make its practice 


and the business of a first-class shop. 


| more scientific and its science more practical 


|than the best manufacturing shops else- 
where. If this should not be an easy thing 
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limits of possibility. To aim at anything less | of training which are not included in so 
than the best practice of the leading manu-/large a degree in the methods of teaching 


facturing shops is to defeat one of the main 
objects of the shop department, and one of 
the special aims which, in some cases, at 
least, has led to the establishment of the de- 
partment. One argument for the truth of 
this statement is the fact that such a shop 
is able to adopt, in their full measure, the 


methods of teaching which, in other depart- | 
and operation of a whole machine will be 
| acquired by the student while he is making 


ments, the best teachers are advocating and 
practicing, as far as their facilities will per- 
mit. 

The anatomist desires for his class a real 
human limb or body for dissection; the 
teacher of natural history wants a collection 
of live animals for illustration; the chem- 
ist likes to get real commercial work for his 
special students, and to manufacture in the 
laboratory, on as large a scale as convenient, 
samples of pure and commercial chemicals; 
the physicist gets full-sized working machines 
for his laboratory—dynamos, electric lights, 
testing machines, dynamometers—suited for 
actual use, and used for practical purposes ; 
the mining engineer locates his school within 
easy access of the mines. How, then, can a 
school for teaching engineering afford to 
have in its practical department anything 
less than a real productive machine shop? 

Again, these real methods so generally 
adopted are in accordance with an economical 
principle in education, viz.: That knowledge 
is gained most rapidly and thoroughly when 
analysis and synthesis are taught together. 
To require the mind to store away isolated 
facts as crude material to be called up for 
future use, is an unnecessary tax. The 
method of committing to memory the whole 
Latin grammar as a preliminary to the study 
of the Latin language is pretty much aban- 
doned. Children are taught words before 
they know the letters of which the words 
are composed. These modern methods 
of education have arrived at after 
long experiment, and are doubtless in the 
right general direction. Because instruction 
in machine shop and engineering practice is 
comparatively new, shall we begin by an ed- 
ucational method which is generally aban- 
doned? 

Certainly not. The sound principle should 
be applied and followed from the start. Let 
me briefly outline the two methods to which 
I have referred as applied to instruction in 
mechanical and engineering practice. Fol- 
lowing the method of teaching analysis sep- 
arate from synthesis, we should say that ma- 
chine shop practice consists in performing 
certain operations with machines and tools; 
that by careful analysis and the actual per- 
formance of these operations upon isolated 
pieces, the student will have learned the use 
of tools in all the necessary shop operations. 
Some time he may be called upon to make a 
machine, and then all this skill and knowl- 
edge thus acquired will be valuable. This 
is the plan which we have seen is largely 
abandoned in other subjects, and uneconom- 
ical in principle. Adopting the method of 
combining in the instruction both analysis 
and synthesis, we should say that a certain 
machine required in its construction the pro- 


been 


cesses we desire at present to teach. 

It also represents the approved standards 
of design and workmanship for that class of 
machinery, and possesses a fitness and adap- 
tation of parts which fixes a certain require- 
ment in their production. The machine 
itself is an object of interest to a boy of me- 
chanical tastes, and its operation is to him a 
delight and an inspiration. We give the 
student a part in the work of constructing 
this a part requiring such tools 
and methods as his attainments permit. He 
is taught the analysis of each process he is 
to undertake, and is at once set about the 
work. The instruction is fresh in his mind; 
he is impressed with a feeling of responsi- 
bility, and stimulated by the end in view. 
It is reasonable that real work on an in- 
genious, well-designed and useful product 
should be astimulus to effort and enthusiasm. 
But the advantage which is gained by doing 


machine 


'real practical work in the shop is by no 


to do it would certainly seem within the | 


;/means confined to economy of time in the 
acquirement of skill and stimulus to enthu- 
siastic endeavor. It 





has valuable elements | 


processes by work on isolated and useless 
pieces. It cultivates practical judgment by 
introducing more elements of thought and 
more conditions into each problem. The 
part of a machine cannot be intelligently 
made without thinking and knowing about 
other parts which it is to fit and supplement. 
Often a good knowledge of the construction 


and fitting one piece. He studies the draw- 
ings to see that his own work is consistent 
with the completed product. 

[t must be harmonious in style, material 
and quality of workmanship, as well as have 
a definite size and form; and the standard 
for the machine, as a whole, is that set by 
the best manufacturers and engineers. Much 
of this training of the practical judgment 
would not be secured if the same piece had 
been made to size and form by rule and 
gauge alone. 

Practical work in a real shop gives the 
student a degree of valuable experience. He 
works with skilled mechanics such as he will 
meet in other shops. He gets some of their 
ideas, which have been acquired by long ex- 
perience, fairly lodged in his mind. He is 
obliged to respect their ways of doing things, 
or else suggest better ones. He feels more 
responsibility and more pressure to get his 
work right, if he knows it is really to be 
made use of. He is more willing to remedy 
what he would otherwise deem a slight mis- 
take, or to repeat his work, if wholly wrong, 
when he sees the degree of perfection neces- 
sary to the successful completion of a valu- 
able machine. Such work in a shop results 
not only in skill, but in the kind of skill 
which practical foremen and superintendents 
recognize as valuable—a skill available be- 
cause of the practical judgment and ex- 
perience which have been simultaneously 
acquired. It is clear,that such a shop as I 
have outlined must have a business, and that 
its superintendent must be a thorough, frac. 
tical mechanic and a good business manager. 
The business of such a shop should give 
variety of work. It should not, for the best 
results, be confined to the manufacture of a 
few things which give practice in routine 
work, though this is important, but should, 
if possible, include work of an engineering 
character, carried on and completed under 
all the exactions and requirements of con- 
tract work. The high standards of practical 
achievements which should characterize the 
shop departments are kept up by the require- 
ments of the open market. Machines which 
are sold at the highest current prices must 
be as good as the best. If sold, they will not 
be criticised with charity for the institution 
or for the students, but from the merciless 
standpoint of competition, or the just con- 
sideration of business equity. While the 
productive capacity of the shop, in propor- 
tion to its current expenses, is diminished by 
the instruction given to students, especially 
when the proportion of students to skilled 
workmen is large, the quality of the shop 
products need not and must not be lowered. 

Summarizing briefly, we say that the shop 
for instruction of students in engineering 
should be a complete, well-equipped ma 
chine shop, with the necessary pattern room, 
drafting rooms, forging and moulding shops, 
with unusual facilities for experimental work 
on mechanical problems, and should be ad- 
ministered by a skilled and competent super- 
intendent and a corps of suitable instructors 
and journeymen. 

Turning to the question, What will such a 
department accomplish ? I reply: 

First—It will stimulate to breadth and 
thoroughness of instruction in the theoretical 
studies of the course. If the shop depart- 
ment is carried on as an integral part of the 
school, and fully in sympathy with the aim 
of high scientific attainments, any failure of 
the theoretical instruction to furnish means 
for the solution of practical problems that 
arise in the engineering work of the shop will 
be felt, and, as far as possible, remedied. The 
shop department will raise rather than lower 
the standard of scientific attainments in the 
school, because such attainment is not likely 
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to be in excess of the practical demands and | founding 
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and fostering such a department, 


opportunities which the shop operations] and, while the plan admits of the expendi- 


make and offer. 


Second—It will give 


ture of large sums, especially in providing 


the students who | for tbe higher work which may be done 


spend in the shop about ten hours per week | with suitable facilities and instruction, the 
for the entire course a good general knowl- | work may be begun on a small scale, and be 


edge of the best machine-shop practice, suf- | 
ficient to serve and greatly aid them in their 
future engineering work. 

Third—It will give the student as much 









| approv al of practical manufacturers, 


efficient as far as it goes. 
Whatever isdone, be sure that the manage- 
ment and efficiency of the shop mect the 
super- 


practical skill as an apprenticeship of three | intendents, and engineers known to be inter- 


years in an ordinary shop. 


this statement, I may say that the results of | this department. 
combined with actual | 


constant instruction, 
experience on practical work, have surpassed 
the expectations of the most earnest advo- 
cates of this system of training. 
not doubt that the average boy would learn 
more algebrain a month under a good teacher 
than in five months by himself. 
shows that constant construction is fully as 
effective and economical of time in learning a 
trade as in studying a science. This attain- 
ment in practical skill opens for every grad- 


You would 


Experience | 


| 





uate a wide door to the engineering profes- | 


sion. 


The lowest man in the class can start | 


on wages as a journeyman as soon as he | 


craduates. If called at once to a higher posi 
tion, his practical course will still furnish 
much of the knowledge he will be likely to 
use in the earlier years of his professional 
The effect upon character of a con- 
self-support is 


work. 
sciousness of independent 
worthy of consideration as a commendation 
of the shop training. 

Fourth 
ment promotes the unity and efliciency of 
the professional training, without detriment 
to any of its qualities. By making the study | 
of theory and practice simultaneous and co 
incident, their union, which is the necessary 
condition of educational success, is more 
readily secured, and its permanence in the 
subsequent progress of the graduates more 
certain. 

Fifth—It promotes economy of the student’s 
time by utilizing in variety of occupation the 
time devoted to the school training, and also 
by the operation of the principle of combin- 
ing in study those elements which enter into 
the desired attainments. 

A single question remains for considera- 
tion. If such a shop and system of instruc- 
tion as I have outlined has been shown to be 
desirable and practicable, how can it be 
started, and what outlay of money will be 
required to found it and carryit on? A shop 
may be started on this plan by adopting, as 
the the 
(with the aid of skilled journeymen) of 
marketable work. 
oped to such extent as the means at hand 
will allow. 


corner-stone of the system, 
actual 


The plan may be devel- 


much or more can be accomplished with a 
given sum of money on this plan as on any 
other. If it is adopted, whatever is spent | 
will be so much help toward a more extensive 


department, because the plan includes what- | 


ever it is desirable to accomplish by such a| 


department. From fifty to one 
thousand dollars invested in the shop and its 


equipment would give a good start for the 


The addition of the shop depart- | 


doing | 


Experience indicates that as | 


| 
| 
| 
| 


| 


| 





| 


hundred | 


instruction of one hundred students in this | 


department. 

There would be needed for annual running 
expenses from eight to twelve thousand | 
dollars. 

If the 


products of the shop should pay only 


| 


| system of 
|} hope to 


for the cost of their production, this sum for | 


running expenses would have to be provided 
from tuition and With 
business management and fair opportunities, 
less than half this sum might be required for 
annual expenses. It 


endowment. good 


should be distinctly 
borne in mind that the business of the shop 
is no part of the educational work of the de- 
partment. The 


In support of | ested in the thorough instruction of boys in 


The training of mechani- 
cal engineers is now a subject of such mag- 
nitude and importance as to demand patient 
and candid consideration. Old methods of 
instruction eXamined 
and methods should be criti- 
cally sifted before they are adopted. Candor 
and the well-digested results of experience 
are always helpful. 


should be and im- 


proved, new 


Bringing these to our aid in perfecting a 
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The Inertia Diagram. 





By Ep. F. WILitams. 


FOURTH PAPER. 


It is as essential to scale the inertia 
diagram as it is to scale the indicator dia- 
gram. It is of very little value to know 
that the force of inertia is twice as great at 


the end of stroke as it is at some point with- 


in the stroke, unless the actual force is 
known. 
It is essential to know how the inertia 


forces are distributed, and how great 


are; and a true conception of the actual dis- 
tribution of forces cannot be formed without 
a knowledge of the amount of these forces. 

An engine running at the rate of 200 revo 
lutions per minute develops four times the 
inertia that it would at 100 revolutions per 
minute. 
the inertia in 
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for 
by such training that union 


training engineers, we may 


secure 
of scientific attainments and ability for prac- 
tical result in a well- 


achievements which 


|educated and developed man and a success- 


| ful engineer 


| universe 
plan does not contemplate | 


any union of education and money-making. | 


The shop is no more justly subject 
criticism than 
they rent rooms in their buildings 
and receive money therefrom 


are academies and colleges, 
because 
a purely busi 
ress transaction incidental to the educational 
work of the school, but no part of it. 
No outlay of money for educational pur 
poses promises to yield so large immediate 
returns, both to the student 


profession, as_ that 


r] 


‘ 


and the en 


neering 


expended in 





to this | 


one who, through knowledge, 


combine his constructions 
of the 


and energy which the 


is enabled to 


that laws of matter, force 
Author of the created 


Ilis own 


harmony 


saw in works when he 


pronounced them all very good. 
ie 


The the 
Canada has been receiving lately, appears to 


immigration of Eno class which 
be exercising a demoralizing effect upon our 
Northern We lately, 
that a Canadian journal, devoted to science 


neighbors. observe, 


and the industrial arts, draws freely upon 
our pages for reading matter, but it has 
abandoned the practice of giving credit for 


the articles taken. 


6 7 Ne ’ lu v0 


Pig. 5 


that an equal distance from the neutral line 
will in the former represent 4, while in the 
latter it represents 1. If they were drawn 


the 
must 


measurements, the seale of 
the scale of the latter 


As it is necessary to compare inertia 


to same 
former being 80, 
be 20. 
forces directly with the steam forces which 
are acting upon the pistons at the same time, 
and as steam forces are reckoned per square 
farther, 
inertia forces to the same basis 
and the 
the diagram is 
two diagrams then are 
and for 
The atmospheric 

diagram 


inch of piston area, it is necessary, 
the 
comparison, 


to reduce 
for 
constructed as 
The 
terms, 


to scale diagram 
indicator 
sealed. in the 
same immediate 
line of the 
may then be made the 
of the inertia diagram and one 
diagram drawn upon the other. 

Fig. 4 represents two 
yyy’ yy” (y y’), for the forward stroke, 
and the other for the backward stroke. 


are ready 
comparison. 
indicator 
neutral line 
inertia diagrams 
, one 


These 


they | 


Then two diagrams representing | 
each case must be scaled so | 
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ww 


as noted, and 
1, form data for 


are drawn accurately to scale 
in connection with Table 


TABLE I. 


Showing the Force of Inertia at each 
| Tenth Division of the 


the C 


Stroke w he vt 
Six Times 
of Crank and the Revo- 


lutions One per 


mnecting Rod ts 
the Li ngth 


Se cond. 





4 2 
S 
0 23.00 "15 
I 20.50 613 
2 14.20 450 
° 9.50 292 «(TE 
2) 
{ 1.80 148 ra 
| 5 30 009 ™ 
. 1.25 132 
i 7.80 242 
S 11.20 248 
9 13.75 127 - 
10 15.75 195 ; 
0 16.60 520 = 








determining the curve for any engine at any 
speed or any weight of parts having 
necting-rod 


a& con- 


six times the length of 
were 


lowing method: 


crank. 
The diagrams constructed by the fol- 

The line z 2’ was first drawn (any length), 
and divided into ten equal spaces. These 
spaces were then sub-divided by the points 
through which, or from the lines 1, 
2, 8, 4, 7, 8,9, 10 were afterward drawn. 
The corresponding positions of 
were then found as per Fig. 5. 


which, 
5, 6, 
crankpin 
The velocities 
at the beginning and ending of the degrees 
within which the crankpin stood correspond- 
ing to each of the ten subdivisions of stroke 
were found by formula 6, and the forces in 
units developed by acceleration or retarda- 
tion within that degree according to formula 


V+T force in units, 
or by Formula 5, 
V+T , : 
: : force in terms of weight. 
32.16 . 
Both these results are found in Table 1. 


Then it was only necessary to draw the lines 
t,.3; 


3, ete., the proper lengths, according to 


the scale, and connect their termini by a 
j}curve y yor y” y’”’, and the diagram is com- 
pleted. 


I had a special object in drawing this dia- 
{gram according to the conditions noted (1 
and 1 ft. as under these 
conditions it forms a convenient basis for all 
diagrams the 
length of crank, as 


rev. per sec. stroke 


when connecting-rod is six 


times the is very com- 
The forces of inertia at all points vary 
the rotative 


length of 


| mon. 
| 

velocities 
cranks, or 


as the squares of 


and directly as the 


strokes. 


Then, to use the table constructing a 
curve for any engine having a connecting-rod 
six times the length of the crank, multiply 
the table by the product of 


the length of stroke in feet into the square 


numbers in the 


of the revolutions per second, and the prod- 
the 
ten subdivisions of stroke. 


ucts will be forces sought for each of the 


EXAMPLE: 
1 the iner- 
stroke running 


revolutions minute. 
I conclude 


I wish to construct from Table 
tia curve for an engine of 24” 
at the of 200 
Connecting-rod ratio to crank 6. 


rate per 
to make the scale 20, signifying that one inch 


represents a force equaling 20 times the 
weight of reciprocating parts. 

I divide the into ten 
equal parts, then subdivide and make points 
at each of the the 
I then find the at each of these points 


as follows: 


line 2 2 (Fig. 6), 


subdivisions upon line. 


force 


200 60 3.d00 revs. per sec. 
3.033" XX 2’ stroke 22.2, which is the 








as 


multiplier. The numbers in the third col- 
umn, multiplied by 22.2 


WA hy 


are as follows: 


0 15.87 1 13.60 2 = 10.00 
3 6.50 4 3.28 5 009 
6 2.92 7 §.32 8 7.72 
9 9.47 10 11.00 0 11.54 
With a 20 indicator scale I measure off 
line 0 15.87 from the neutral line; line 
1 — 18.60; line 2 = 9.79, and so on until the 


twelve lines are drawn. I then connect their 
termini by the curve y z’ (Fig. 6). 

To reduce this to terms of piston area, 
multiply the last obtained numbers by the 
actual weight of reciprocating parts divided 
by the area of piston or weight ratio. Com- 
monly the weight ratio is about 3; that is, 
the parts commonly weigh about 3 pounds 
for every square inch of piston area. 

If it were in the above case 3, then the in- 
ertia forces reckoned per square inch of pis- 
ton area at each of the twelve points taken 
would be as follows: 


0 = 47.61 1 = 40.80 2 — 30.00 
8 = 19.50 4= 9.84 5 027 
6= 8.76 7 16.11 8 23.16 
9 — 28.41 10 = 33.00 0 = 34.62 
A curve y” y’” (Fig. 6) may then be con- 


structed to scale to agree with the indicator 
diagram with which the comparison is de- 
rived. All that area of diagram under the 
neutral line z 2’ is plus as it adds to the iner- 
tia diagram drawn above the line, and that 
portion above the neutral line is minus, as it 
takes away from the diagram. In the next 
paper I will treat of the centrifugal forces of 
connecting-rod. 

—_———_ ape - 


Jureka Flat Gum-Core Packing. 


This packing differs from the ordinary 
gum-core packing, in being made of a flat 
oblong section, its depth being one-third 
greater than its thickness. This facilitates 
its application, and when screwed down pro- 
vides additional elasticity, so that it does not 
require frequent ‘‘setting up” to keep it 
tight. It is intended to be used for all pur- 
poses for which packing of this nature is ap- 
plicable. The covering is either cotton or 
Russia hemp, as may be desired, lubricant 
being applied between all the layers of the 
covering. 

Fig. 1 shows the packing as introduced 
into the stuffing-box, in which it fits easily, 
being cut into rings and placed to break 
joints. 

Fig. 2 shows the packing when in use. It 
will be seen that the rubber cores are com- 
pressed into a section nearly square, and that 
they will exert a pressure by their effort to 
assume their original shape, thus expanding 
the packing in the box. This packing has 
been in use for the past six years in the 
Southern and Western States, but is just 
being introduced in the Middle and Eastern 
States. 

D. C. Beane, 80 Cortlandt street, New 
York, is agent for the sale of this packing. 
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Spiral Attachment for Milling 
Machines, 
Editor American Machinist: 

I would like to call attention to a statement 
in the AMERICAN Maouninist of October 4, to 
the effect that there are several advantages 
in having a separate self-contained fixture for 
cutting spirals upon the universal milling 
machine. Iam always ready to learn any- 
thing that may prove useful, and would like 
to be informed by some one what the so-called 
advantages are. Now, as is plainly seen and 
well known, this trappy kind of a device is 
subject to a great many disadvantages. 
First, it is not automatic in its action ¢ 
regards feed—a very objectionable feature. 
Second, it is cocked up in the air upon a 
small round base, leaving the ends unsup- 
ported, not a desirable feature in heavy 
milling, requiring, as it does, great length be- 
tween the centers; likewise, the conglomer- 
ation of gears in the head, necessary to pro- 
duce the desired spiral, makes it anything but 
compact and light. The proof of this state- 
ment lies in the fact that years of experience 
upon different machines leads me to believe 
that when I do not wish to use the spiral 


is 
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| attachment it is a small matter to disconnect 
two gears, as is done upon the well-designed 
Brown & Sharpe Universal milling machine. 
This last-named machine gives all that is 
desirable in regard to cutting spirals, as will 
be seen by a careful investigation of the 


chine. 

Whenever it is desirable to use the centers 
on spiral attachment of the machine I ‘first 
refer to, they have to be placed on the platen 
of the machine, however small the job. 
this one of the several advantages? Suppose 
that it is found desirable to use the vise in 
the Brown & Sharpe machine: it can be 
fastened to the platen without ‘removing the 
head or back center from the platen. 

I, for one, would like those that are posted 
on the subject to explain, for my benefit as 
well as others, the advantages of the spiral 
attachment. The fact is that the designers 
of the various patterns of milling machines 
have found it a very serious matter to beat 
the Brown & Sharpe machine, so far as the 
self-contained always-ready automatic feed- 
ing spiral attachment goes; and my private 
opinion, publicly expressed, is that it will 
take an extra smart designer to improve and 
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the furnace and the combustion chamber, 


where, steam being formed less rapidly, there | 


is less tendency to opposing currents. 


In a boiler of this type of about 50 horse- | 


power capacity, using coal dust and a blast, 


40 pounds steam pressure was raised in 40 | 


minutes from cold feed water. This, I 

think, could not be done where the circula- 

tion is sluggish. Patrick Firzaisnons. 
Oswego, N. Y. 


Locomotive Slide-Valve Motion. 
Editor American Machinist : 
The beauty of inventions is in their sim- 
plicity. To simplify the locomotive and 


| bring it to its present state of perfection has | 


| been the work of many minds and years. 


| Many of the old-time master mechanics as- | 


sert that as it is the locomotive cannot be 
improved upon, but it is those who have 
trod infthe same path for years who can con- 
ceive no other. Close competition has cre- 
ated a demand for fleeter and easier-running 
locomotives. All progressive engineers will 
admit that the locomotive of to-day is incom- 
petent to fill the place. One great drawback 
to creating fast time with locomotives of the 
present is the cumbersome and ancient valve 


Fig. 2. 
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in place of eccentric and curved link mo- 
tion. 

For instance, on back end of steam chest 
I would bolt or cast solid a small cylinder, 
with a stroke to correspond with movement 
of slide valve, and a diameter of six inches; 
a space should be allowed between steam 
chest and valve cylinder, as room for glands 
for packing boxes, the pistons being on end 
of valve stem; steam to operate the same is 
taken from steam chest. To simplify con- 
struction, a rocking valve would be the most 
advantageous on valve cylinder. On valve 
stem is placed a small, straight link, the 
length of which is not over ten inches. Con- 
nected to link block is a rod, which in turn 
| connects with an angular lever; this lever is 
in communication with a straight link, full 
length of stroke, the back end of which is 
stationary; the forward end is connected to 
angular Jever. This link is on the inner 
side of crosshead; inside of crosshead is a 
projecting pin with a roller sleeve, the per- 
pendicular movement of this link is about 
one-half inch. The exhaust of valve cylinder 
has a variable nozzle, which is under control 
of engineer, and by means of which slow or 
quick opening can be given to slide valve, 
by means of back pressure. 

The cost of constructing this 
motion would be one-half that of 
the old style. Another advantage 
is, that it can be easily got at in 
making repairs, and its working 
parts are at all times in view of 





SWANN 








RQ xu noow»8 





















engineer. That a valve motion 
on this plan will bring the loco- 
motive to a higher state of per- 
fection, both in fast time and in 
economy,] will leave to the reader 
to decide. 





W. Tarrant, M. E. 


Are Figures on Two-Foot 
Rules Upside Down? 
Editor American Machinist : 

If it be more practical to mea- 
sure with the right hand than the 
left, and I think it is, I should 
say the figures on two-foot rules 
are upside down. 

Like ‘*‘ Dummie,” in Questions 
and Answers of last week’s Ma- 
onrnist, I have often noticed this, 
and have from time to time called 
the attention of my fellow-work- 
men to it. Most of them say the 
figures read upside down when 
measuring anything as you 
should. I think, when a two- 
foot rule is open, it should read 
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bring out a simpler compact, and automatic, 
feeding spiral attachment. 
C. E. Simonps, Toolmaker, 
Ashcroft Mfg. Company, Boston, Mass. 


Evaporative Efficiency of the Boiler. 
Kditor American Machinist : 

Mr. Washington Jones, in his communica- 
tion concerning the ‘‘ Ellis boiler,” in your 
issue of September 27, says: ‘It will be in- 
to know what the evaporative 
efliciency of the Fitzgibbons boiler is.” I 
regret to say that no test to determine the 
evaporative efficiency of this boiler has been 
made. The claim made for economy of fuel 
is based on the testimony of tug owners | 
who have them in use, and, as there are 
twelve of them that have been in marine use 


teresting 


from one to eight years (one prominent tug 
man having four), and as the testimony of 
these men, who pay the coal bills, is unani- 
mously in their favor, it would seem reason- 
able to claim that they are as eflicient as the 
other types of marine boilers in use on the | 
lakes, and consequently much more efficient 
than the ordinary *‘locomotive-type boiler,” 
which the ‘Ellis boiler only just equaled.” 
I believe that the advantage the Fitzgibbons 
boiier has over the ‘‘ Ellis” is due to better cir- 
culation, and that this is the result of the con- 
nection which the water bottom makes from 
the water legs around the furnace, not only 
to the water space of the back combustion 





chamber, but also to the side spaces between 





| five square feet. 
| surface requires a great expenditure of oil. 
| The object of this heavy and complicated 
| connection is to give the slide valve @ variable 


*UM-CORE PAOKING. 


motion, of which there are twenty bearings 


| and thirty-four pieces, with a weight of seven 


hundred pounds, with a bearing surface of 
To lubricate this area of 


motion of five and one-half-inches. The | 
present valve motion is a clumsy and incon- 
venient affair in repair shops, and on the 
road. An every-day scene in shops, in setting 
the eccentrics, is to see the pitman crawling 
around in the pit with monkey-wrench and 
hammer; he has placed at each driver a) 
helper with pinch-bar in hand, but owing to 
a lapse of silence on part of pitman, who is | 


| busy monkeying with an obdurate set screw, 


they have congregated in a group and are | 
earnestly discussing politics, which is sud- | 
denly interrupted by pitman with something 
like the following: ‘‘Give us a turn ahead ;” 
which is sometimes followed up with an oath 
to accelerate their movements that would 
shock the sensibilities of a white man. All 


ithis can be avoided by adopting a motion 


similar to the one explained hereinafter. 

To do away with the eccentrics and links 
for a movement having but ten bearings and 
eight pieces, and a weight of three hundred 
pounds, and a bearing surface of two square 
feet, would show a remarkable difference 
both in speed and running expenses. 

The motion that I will here explain is 
one of many that can be used successfully 





like everything else, from left to 
right. Those who have been ac- 
customed to use the rules which 
‘*Dummie ” speaks of, and no 
other, will not notice it.’ The two-foot rule 
I use is figured, as I contend, right, and, 
whenever I take up another rule, I find it 
awkward to measure with it. I believe the 
figures on all English rules read from left to 
right. 
P. 8. Dinary. 
Catechu for Boiler Seale, 

Editor American Machinist: 

I have seen several inquiries lately in re- 
gard to japonica or catechu for preventing 
the formation of scale in boilers, and its 
probable effect on the iron. With your per- 
mission, I will relate my experience with it, 
and would like to hear from others on the 
same subject. I used japonica for over a 
year in a 20 horse-power boiler, letting a 
small quantity of it dissolve in the tank be- 
fore pumping it into the boiler, and with 
good results, keeping the scale loose, so that 
I could blow nearly all of it out every Satur- 
day, when I blow out the boiler. Japonica 
contains a large percentage of tannic acid, 
which unites with iron, forming tannite of 
iron. When used in small quantities, chem- 
ists tell me it is not injurious to boilers. Be- 
low is a short description of the drug, which 
may interest some of your readers who have 
not looked up the subject : 

‘*Catechu is an extract prepared princi- 
pally from the wood of acacia catechu. The 
tree is small, seldom more than twelve feet 
high, covered with thick, rough, brown 
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park, and is a native of the East Indies. The 
word ‘“catechu” in the native language 
means ‘‘ juice of a tree.” It was first called 
terra japonica, under the erroneous impres- 
sion that it was an earthy substance imported 
from Japan. Its true origin was made 
known by Mr. Kerr, assistant surgeon of the 
naval hospital in Bengal, who had an oppor- 
tunity of examining the tree and observing 
the process of extraction. The manufac- 
turer, having cutoff the external white part 
of the wood, reduces the brown or reddish- 
colored portion to chips, which he then boils 
in water, in unglazed earthen vessels, till all 
the soluble matter is dissolved. The decoc- 
tion thus obtained is evaporated first by arti- 
ficial heat, and afterwards in the sun, till it 
has assumed a thick consistency, when it is 
spread out to dry on a mat or cloth. As it 
occurs in commerce, it usually comes in 
syuare bales, weighing from 200 to 200 lbs., 
covered with a sort of matting or coarse 
canvas. The appearance of the extract is a 
dark brown color externally and lighter in- 
ternally, and it is usually found mixed with 
leaves, sand and other impurities. From 
200 parts of Bombay catechu, Sir H. Davy 
obtained 109 parts of tannic acid, 68 parts of 
extraction, 13 of mucilage, and 10 of in- 
soluble residuum. The proportion of tannic 
acid, which may be considered the efficient 
principle, varies from 30 to 55 per cent. in 
the different varieties of the drug. 


Table for Boiler Evaporation, 


Editor American Machinist: 

It is customary to express the economy of 
boilers in pounds of water per pound of coal 
‘at and from 212°.” The supposition is 
made that the gauge pressure is zero, or just 
equal to the pressure of the atmosphere, and 
that the temperature of the feed water is 212°. 
Under these imaginary conditions a boiler 
would, of course, evaporate more water per 
pound of coal than boilers as usually run. 
The heat required to evaporate the water 
would be equal to the latent heat of steam at 
atmospheric pressure. When we know how 
many pounds of water are being evaporated 
in any boiler, and when we know the average 
gauge pressure and average temperature of 
feed, it may interest us to know what the 
boiler would evaporate if under the imag- 
inary conditions—‘‘ at and from 212.” 

The accompanying table, based on tables 
III. and IV.of Porter’s work on the indicator, 
is designed as a help in this reduction to 
standard conditions. Under various steam 
pressures and under various temperatures 
of feed, may be found numbers by which to 
multiply the actual evaporation, if we wish 
to know what it would be ‘‘at and from 
212°." 

Suppose the boilers at our factory are 
evaporating nine pounds of water per pound 
of coal; and suppose that the average gauge 
pressure is sixty pounds, and that the water 
passes through a heater and enters the boiler 
at an average temperature of 200°. From 
the table we see that if we multiply nine 
pounds by 1.043 we shall know what the 
evaporation would be at and from 212°. We 
shall find it to be 9.387 pounds of water per 
pound of coal. 

Now suppose our neighbor Smith is evap- 
orating only eight pounds of water per pound 
of coal. Perhaps we are congratulating our- 
selves that our boilers are better than his. 
But let us see. We find that he carries 100 
pounds of steam, and has a cold feed—say 60°. 
If we take Smith’s evaporation, eight pounds, 
and multiply by the right number from the 

table, we should have 8 X 1.198 9.584 
pounds of water per pound of coal at and 
from 212°. So that really Smith’s boiler is 
more economical than ours, and he is getting 
more out of his coal, though he ought to 
heat that feed if possible. 

Reduction to some standard pressure and 
temperature of feed is the only just way to 
compare the performance of boilers. We 
might take any other pressure and temper- 
ature of feed—as, seventy pounds pressure 
and feed at 100°. That would perhaps be 
more intelligible, but the 
and we must abide by it. 


standard is in use 


The table may be used in the reverse order. 
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TABLE FOR REDUCING 

















TO STANDARD THE OBSERVED EVAPORATION OF 
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Multiply the Actual Evaporation by the Proper Figures from the Table ; Result will be the 
Evaporation at and from 212°. 
TEMPERATURE | GAUGE PRESSURE, POUNDS PER SQUARE INON. 
OF . 
FEED. 30 | 40 | 50 60) 70, 80: 90/100 110 120 130 140 150 
eee 1.207)1.211)1 214.1.217)1.220 1.223 1.225 1.297 i 229 1.231 1. 233 { 2341. 2% 6 
| Oe ee 1.199)1.203)1.206 1.209 1.212 1.214 1.2171.219 1 221 1 223)1.224 1.226 1.228 
| See 1.188/1.192 1.196 1.199 1.201 1.204 1.206 1.208 1.210 1.212'1.2141.216 1.217 
A ee 1.178 1.1821.185 1.188 1.191 1.194 1.196 1.198 1.200 1.202 1.204 1.205 1.207 
ee 1.167)1.171.1.175 1.178 1.181 1.183 1.185 1.188 1.190 1 191)1.198 1.195.1.196 
| eee 1.157/1.1611.165 1.168 1.170 1.173 1.175, 1.177 1.179 1.181'1.183,1.185 1.186 
eee 1.147)1.151/1.184/1.157)1 .160)1. 1623/1 .165)1.167 1.169)1.171/1.172/1.174/1.176 
ree 1.186 1.140 1.144,1.147 1.150 1.152 1.154 1.156 1.158 1.160,1.162 1.164 1.165 
> ee 1.126 1.180 1.183 1.1861 1389 1.142 1.1441 1461.148 1.150 1.152 1.1538 1.155 
Se 1.116)1.120)1.123'1.126,1 .129|1.1381/1.134 1.1386 1.188 1.140)1.141/1.143/1.145 
to er 1.105)1.109'1.113'1.116'1.118'1 121/1.123'1.125 1.127 1.12911.131\1.133)1.18 
er 1.095 1.099 1.102 1.105 1.108 1.1101 1181.115 1.1171 119 1.120 1.122 1.124 
aco 1.085 1.088 1.092 1.095 1 098 1.100 1.102 1.104 1.106 1.108 1.110 1.112 1.113 
160°.... ... 1.074 1.078 1.081 1.084 1.087 1.090 1.092 1.094 1.096 1.098 1 100 1.101 1.1038 
eee 1.064 1.067 1.071 1.074 1. O77 1.079 1.081 1.084 1.086 1.087 1.089 1.091 1 092 
AE 1.053 1.057 1.060 1.064 1.0661 069 1.6071 1.078 1.075 1.077 1.079 1.080 1.082 
ROP dele n's.ata% 1.048 1.047 1.050 1.053 1.056 1.058 1.061 1.063 1.065 1.067 1.068 1.070 1.072 
UND scsi e s/s 1.032 1 036 1.040 1.0438 1.045 1.048 1.050 1.052 1.054 1.056 1.058 1.059 1.061 
MEO Se .Siacis.a% 1.022, 1.026 1.029 1.032,1.035 1.037 1.040 1.042 1.044 1.046 1 047 1.049 1.051 


Suppose we buy a boiler under a guarantee 
to evaporate ten pounds of water at and from 
212°. If we expect to carry eighty pounds 
pressure and heat our feed to 150°, then the 
actual evaporation must be 10 + 1.100 = 9.09 
pounds of water per pound of coal, or we 
shall sue the boilermaker. 

We can also learn from the table how 
much the capacity (not economy) of our 
boilers would be increased by heating the 
feed. Should the pressures or temperatures 
not be found in the table, the user can readily 
interpolate. For economy of space even 
figures only are given. WILLIs. 
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Notes of Philadelphia Electrical Ex- 
hibition. 

Visitors to the exhibition who are inter- 
ested in the application of electricity to rail- 
road purposes, generally walk over to the 
annex, expecting to find many interesting 
appliances. They are disappointed. There 
was a more varied collection of railroad elec- 
trical appliances exhibited at Chicago fifteen 
months ago than can be seen at this exhi- 
bition. Our old friend, the Shaw locomotive, 
meets our eyes at the entrance, a little rusty 
but abating no tittle 
of its high claims to mechanical utility. 

The electric railway is a most disappointing 
structure. A track, about three feet gauge, 
less than two hundred feet long, traversed by 
a small motor not larger than a hand car, 
represents the application of electricity to 
the operating of railroads. The car carries 
a secondary dynamo, which receives an elec- 
trical current by contact with conductors 
catried in two brass tubes, one located by 
the inside of each rail. This method of elec- 


and carelessness-worn, 


tric car-propulsion does not seem so simple, 
| so efficient, or so cheap as several systems we 
| have seen tried. 


Near the electric railroad, the Railway 


Cable Electric Signal Company has a small’ 
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track for displaying the working of the 
system they advocate. They place an elec- 
tric bell in the cab of each locomotive, which, 
by proper connections, is sounded when the 
engine enters a block where the signal indi- 
cates danger. Connection is made through 
the wheels of the locomotive to the rail, 
thence to the wheels of tender, and back by 
a conductor. This system was tried on the 
elevated railroads of New York, and did not 
prove a shining success. 

The Union Switch Company, Pittsburgh, 
have an interesting exhibit of their electric 
signals and interlocking switch apparatus. 








30RING MACHINE. 


| Most railroad men have heard about the 
working of block signals, but in this country 
comparatively few men are familiar with the 
operation of that system. Ilere its details 
may be seen and studied in an intelligible 
way. This system, which can be in 
practical operation on the West Shore and 


seen 


other railroads, uses the track as the con- 
ductor for the electric current. An electro- 
magnet is placed at the end of a section 


where a signal is located, and is used to keep 
the signal at safety. At the other end of the 
section a battery is placed, and this connects 
with the electro-magnet by the rails. Should 
a train enter the track forming the circuit, 
the wheels of the engine connect the two 
rails and short-circuit the current. The 
magnet lets go its hold of the signal, and the 
latter flies to danger, that being the normal 
condition of the signal. When the circuit is 
established again, which can only be the case 
when the train is off the block, the magnet 
turns the signal again to clear. Several of 
this company’s interlocking switch arrange- 
ments are very ingeniously carried out. In 
their exhibit is an electric pneumatic inter- 
locking switch for railroad crossings, 
invention of George Westinghouse, 


which 
is the 


Jr., and is by far the most perfect appliance 
for the purpose we have examined. 


All the 
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four tracks of a railroad crossing are con- 
nected with interlocking switches and sig- 
nals, and the normal position of each switch 
is Open, so that a train cannot reach the 
crossing till the switch is closed. When the 
rails of one track are connected so that a 
train can pass, it is impossible to connect the 
rails of the other track, or to give a clear 
signal, that might lead a train into the open 
switch. The switches are operated by a 
pneumatic cylinder, and if the piston inside 
does not travel the proper distance due to the 
closing of the switch, the signal cannot be 
turned clear. Nor can the signal man turn 
the signal clear while a train is on the section 
belonging to the crossing, an electric circuit 
being the means of preventing mistakes. 
Interlocking switches and signals of well- 
known type are also exhibited by the Wharton 
Switch Company, of Philadelphia. 
oa 
Clement Horizontal Boring Machine, 








The annexed cut illustrates a neat and 
convenient boring machine for wood work, 
which has recentiy been designed by the 
maker. The frame is cored out hollow, and 
is cast in one piece. The spindle is of steel, 
and has a long-faced pulley driven from the 
counter-shaft, by means of which holes may 
be bored 45 inches deep or less. The table 
is of hard wood glued up, 14x28 inches, and 
has a stop bar which is adjustable to any 
angle, and held by suitable clamps. The 
vertical adjustment is by a screw and hand- 
crank, with a range of 10 inches. The 
hand-crank is removable when desired. The 
rear spindle-bearing is turned down and 
hardened at the end, and all bearings are 
well proportioned and lined with a fine 
quality of babbitt metal. The foot-lever 
and returning springs are designed for quick 
and easy operation; and there is no down- 
ward pull on the rear end of the spindle. A 
stop for regulating the depth of the hole is 
provided on the vertical lever. The counter- 
shaft has tight and loose pulleys, 7 inches in 
diameter and 38} face. The loose pulley is 
self-oiling, and has a hub 5 inches long. 
The machine is made by F. H. Clement, 
224 Mill street, Rochester, N. Y. 

RE — 
American Institute Fair, 


The indications are that groceries, haber- 
dasheries, and toys will occupy a less promi- 
nent part of this fair than they have done for 
several years past, and that articles produced 
by the industries in and around this city will 
receive part of their proper share of attention. 
The machinery exhibit, though not nearly 
complete at the present writing, is already 
much fuller and more varied than it was last 
year. Steam engines of the plain varieties are 
well represented. There are several different 
forms of engines designed specially for drill- 
ing wells. All of these are crude but sub- 
stantial, and they are in most instances ac- 
companied by machinery equally rough and 
useful. A small Buckeye (Salem, Ohio) 
engine, 9x14 inches, running at 210 revolu- 
tions a minute, is running a dynamo for 
incandescent lights of the United States Elec- 
tric Light Company. This is the only exhib- 
ited engine running electrical machines, and 


it is doing the work very satisfactorily. It 
has a Baragwanath feed-water heater at- 


tached, which is heating the feed-water for 
one of the boilers to the boiling point. There 
is-a very fine display of Korting injectors 
exhibited, in all sizes rising up to the monster 


No. 16, that being the largest injector we 
have ever seen. Jet condensers and all other 


sorts of steam jet appliances made by the 
company are well represented in Mr. Aller’s 
exhibit. Gould & Eberhardt, of Newark, 
N. J., have seven or eight tools shown, most 
of them being kept at work. The milling 
machine, which is kept on gear work, attracts 
constant attention. E. E. Garvin & Co., 
Centre Street, New York, have the largest 
exhibit of machine tools, mostly small 
shapers and milling machines. They were 
not at work when we visited the building, 
but the intention was to have the machines 
running after a few days. F. B. Miles, 
Philadelphia, has a good assortment of his 
tools, which are the heaviest machinery in 
the building. There appear to be no arrange- 
ments for having any of them running. The 
attendance at the fair promises to be good, 
and numerous fancy attractions are provided 
for the delectation of non-technical visitors, 
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Fire- Box. 


Buchanan’s Smoke Prevention 


On this page we show in section and ele- 
vation the Buchanan smoke-preventing fire- 
box, as applied to the latest made standard 
locomotives of the New York Central Rail- 
road. <A distinguishing feature of this fire- 
box is the water table, which crosses the fire- 
box diagonally, dividing the fire-box into 
two separate apartments. An elliptical open- 
ing is made in the water table, through 
which all products of combustion must pass 
flues. 
vides an excellent aid to effecting thorough 
combustion, as the fire gases are made to 
travel in such a way that a thorough admix- 
ture of oxygen is rendered practicable. 

By conversations with Mr. Buchanan, 
superintendent of motive power of the New 
York Central Railroad, inventor of this form 
of fire-box, we learn that he has devoted 
close attention for years to combustion of 
bituminous coal, and he has labored persist- 
ently to devise the means of burning this 
kind of coal in engines pulling passenger 
trains without causing discomfort to passen- 
gers by smoke, cinders or dust. It is well 
known that bituminous coal is much superior 
to anthracite for generation of steam, especi- 
ally on long runs. To succeed in overcom- 
ing the objectionable results usually arising 


to reach the This arrangement pro- 


from the use of the soft coal was a most 
important victory. 

Mr. Buchanan began burning bituminous 
coal in 1857. For some time he experienced 
much difficulty in getting many men con- 
nected with the operating of the railroad 
to believe that burning coal in locomotives 

yas at gll practicable. So soon as this was 
an accepted success, he began trying to de- 
vise means of improving combustion in the 
His first 
experiment was with a fire-brick bridge wall. 
Then he tried a fire-brick bridge extending 
down from the crown sheet, and so arranged 


fire-box and for preventing smoke. 


that the engineer could change the angle 
from the cab by means of 

alever. Later on he tried 
the brick arch extending 
from the front flue sheet c 
to the back part of fire- 

box, as they are 
used in ordinary practice. 
About 1871 Mr. Buchan- 
an tried a hollow brick 
chamber, put in the 
back part of the fire-box 


> 
45. 


Bb 
how 


Steam Jets 


under the door and passing down tothe bottom , 


of the grate, bringing the air up through 


the hollow chamber to the top, where it | 


escaped through an opening, 1x32 inches, to 
mix with the gases. The object of this ar- 
rangement was to supply heated air to the 
fire, but it failed, along with several other 
attempts made in the same direction, as in 
every the air and 


case gases traveled to- 


gether in the upper currents produced by the 


exhaust without mixing. 


Appliances recently constructed, in combi- 


nation with his water table fire-box, have 
proved eminently successful in preventing 
smoke, and in producing an economical fuel 
record. The arrangement will be readily 
understood by an examination of the cut. 
Steam is led from the dome through an iron 
pipe to a coil on top of the water table, 
where it is superheated. From the coil the 
steam is conveyed to jets placed in four 
openings through the back, and the same 
number through the front of the fire-box. 
These jets act like an injector nozzle, and 
the superheated through 
them induces a strong current of air, which 


steam blowing 
strikes the gases obliquely as they rise from 
the incandescent coal, effecting thorough com- 
bustion. 
method of smoke prevention have demon- 


Numerous experiments with this 


strated that it is much more economical than 
anything previously tried on the road, and 
Mr. Buchanan thinks that some share of the 
economy is due to part of the oxygen in the 
steam separating in the superheater, and sup- 
plying free oxygen to support combustion. 
Through the water table, it will be per- 
ceived, a ‘*‘ proposed air flue” 


is shown in the 
This has not been tried on any 
engine yet, but it is the intention to try the 
arrangement, 
through 


engraving. 


the steam 
bottom of 


to be led 


water table. 


jets 


the the 
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When handle is at A, J 
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When at B, open for 
Water Circulation 


Engine 238 of Class A, which we recently 
mentioned as having been equipped with the 
smoke- preventing gppliances, now on 
regular service, and last week we obtained 
the privilege of riding in the cab during a 
trip to Albany on the Chicago limited ex- 
press train. The train consisted of seven 
cars, weighing altogether about 150 tons, 
and was run at an average speed of 36 miles 
an hour. The coal on the tender was a soft, 
crumbly kind, and was badly slacked. Three- 
quarters of it would have passed through a 
with Most engin- 


is 


riddle one-inch meshes. 











was making up time, and was hammering 
along at 60 miles an hour, all the fire passing 
through the stack was an occasional spark 
that went high into the air and came down 
black. The best smoke-consuming locomo- 
tives we had ever seen in Europe—and we 
have been on engines that were considered 
nearly perfect in this respect—would make 
black smoke steam was shut off 
after the engine had been working hard, but 
this locomotive showed no indication of 
smoke at such times. The fireman generally 
put in two or three shovelsfull of coal at a 


when 








doing heavy work, and they will certainly 
be convinced to the contrary. 
“ ee - 
Boiler Explosions. 
By GEeorGE MARSHALL. 


The velocity with which steam travels in 
air or vacuum is just now receiving atten- 
tion from those who have the care of steam 
engines and boilers, and, if the theories re- 
garding this velocity are correct, the time is 
opportune for the study and discussion of such 
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eers starting out on ordinary roads and com- 
mon locomotives with this coal, would have 
experienced the greatest trouble in making 
steam sufficient to take a way train along on 
time, yet this engine ran 60 miles without 
stopping and steamed remarkably well, the 
fire-door having been kept a notch open 
the greater part of the way. As closely as we 
could make out, the run was made on an ex- 
penditure of 86 pounds of coal per engine 
mile. During the whole of the trip we paid 
very close attention to the firing, and watched 
keenly for sparks and smoke. 
the 
bridges, we could see no sparks thrown, 
and in returning at night, when the engine 


In passing 


through numerous tunnels and long 


BuCHANAN's SMOKE PREVENTION FrrE-Box. 


firing, and kept the fire level at a uniform 
depth. As he scattered coal over the fire, 
there would be a jet of smoke pass through 
When 


he raked the fire the same thing occurred, 


the stack, but it cleared in an instant. 


but the smoke did not last more than two or 
three While riding on the car, 
when the engine was working hard, we found 
there was no pelting of cinders on the roof, 
so common with fast-run trains. The engine 


seconds. 


has an extended front end, open stack, with 
bell-shaped base and a single exhaust nozzle 
45 inches diameter. We recommend people, 
who think that smoke cannot be prevented 
with locomotives burning bituminous coal, 


to obtain the means of watching this engine 


animportant subject. It is a question not be- 
longing entirely to the engineer, but is, or 
should be, one to which the attention of steam 
users, engineers, and boiler builders alike 
should be directed. The first, from safety 
of his investment, should direct attention to 
it, and the practical man can on'y hope for 
patronage in his especial direction, by thor- 
ough knowledge on this as on all other sub- 
jects relating to steam-—its uses and abuses. 
In the case of engines and boilers consider- 
ably distant from each other, a knowledge 
of the effect caused by the opening of a 


steam valve and admitting steam at its great 
velocity to the throttle should be carefully 
considered in the light of safety, as perhaps 





























Ocroser 18, 1884 | 


it may prove that some of the hitherto mys- 
terious boiler explosions can thus be ac- 
counted for, and investigation may result in 
preventing others of a similar nature. The 
sudden opening of a steam valve and escape 
of alarge body of steam must of necessity 
result in allowing the globules of steam, 
slowly forcing their way to the surface 
through the water, to rise with greater rapid- 
ity, and perhaps more than compensate for 
the amount withdrawn, and if meeting with 
an obstruction result in an impact at the ex- 
tremity, a compression or concussion within 
the boiler proper, and the result looked for 
would be an increase in gauge pressure ; 
whether beyond the strength of the boiler or 
not being uncertain. 

When it is taken into consideration that 
the velocity of high-pressure steam is in ex- 
cess of 1,600 feet per second when passing 
into vacuum, the effect on a vessel may be 
attended with serious, if not disastrous, re- 
results. The velocity of steam in air is much 
less—say one-half. Even at this point a 
knowledge of its power should be of great 
interest to the student of steam, and igno- 
rance of these subjects should be a bar to 
any man’s taking charge of large engines and 
boilers. 

My attention has been directed to this sub- 
ject considerably since the letter in the AmEr- 
icAN Maonrnist from Mr. Corbin, in regard 
to the opening of the communicating valve 
between two boilers containing respectively 
95 and 30 pounds pressure, and the danger 
attendant thereon. My impression is, that a 
study of the velocity theory would be a far 
more satisfactory reply to the question than 
would a practical one, as I doubt, even now, 
if the practitioner would be phy- 
sically able to give the results of 
his investigations. 

It is because of this velocity, 
together with the rapid genera- 
tion of steam in the high-press- } 
ure boiler and the unusual way | 
in which the steam was intro- 
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strength or circumstances gave way, as 
might have been expected; and while the 
boiler was equal to ordinary pressure genera- 
ted from the inside, it was entirely unequal 
to the pressure being introduced through 
dome opening. The effect of steam being 
introduced into the low-pressure boiler must 
have resulted in a compression and stilling 
of the water; what effect the introduction 
had on the steam itself is not yet satisfac- 
torily understood by me. Perhaps (by reason 
of the two openings in top of shell), with- 
drawing steam from its chamberin shell into 
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caused more than ordinary thought to ac- 
count for. 
+ = 
Blue-Print Room of the Pittsburgh, Cin- 
cinnati, and St. Louis Railway. 


From Mr. E. B. Wall, superintendent of 


motive power of the Pittsburgh, Cincinnati, 
and St. Louis Railway, we received drawings 
of the excellently arranged blue-print rooms 
at the road’s mechanical headquarters, Co- 
lumbus, Ohio, and they are reproduced in 
the annexed cuts. 


The cuts give such a clear 
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Drying Rack 
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The bath where the prints are washed is 
surrounded by a }-inch gas pipe, perforated 
with ,',-inch holes. from this pipe 
washes the prints. the bath are ad- 
upon which the 

The drip from 


Spray 
Above 
justed sticks in a bracket, 
prints are hung for drying. 
them falls into the bath. 

With this arrangement they have been able 
to make 150 blue prints 24x36” in one day, 
or 75, 4x6 feet in the same time. 

All the arrangements of the room were de- 
signed and carried out by Mr. Harrington, 
chief draftsman of the road. 


Viewing the Machinery. 


They had been sitting on the promenade 
deck for more than an hour, when she sug- 
gested that they go down stairs and look at 
the machinery. He agreed, and an old lady 
who sat near by and heard the conversation, 
rose up and said: 

‘* Young man, have you any objection to 
my going along? I've allus been crazy on 
the subject of machinery.” 

He replied that he would be delighted, and 
she followed the couple to the main deck. 

‘*This, | suppose you know,” began the 
young man, ‘‘is the main shaft?” 

‘*Yes—yes—came from the State of Maine,” 
twittered the young lady. 

The‘old lady stuck_up her nose, but made 
no remarks. 

‘* That up there is the walking-beam.” 

‘Oh !Zis it? You wouldn’t 
think it could walk, but of course it does ?” 

The old woman put on her spectacles to 
get a better look at the girl. 

‘That rod you see there, 


How nice. 


” 


continued the 


young man, ‘is called an 
eccentric.” 
‘“* How funny ! But why 


shouldn’t it be? There are ec- 
centric people, and why shouldn't 
there be eccentric rods? I pre- 
sume it gets cranky sometimes. 
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count by those who investigated 
the matter. . 

In the case quoted by Mr. 
Corbin the steam from high- 
pressure boiler was admitted into 
low-pressure boiler at top of 
dome. The shell between dome flanges was 
weakened by 2 large openings to admit steam 
from shell todome. When the communicat- 
ing valve was opened, the steam entering at 
center of dome head met with obstruction 
in the shell (the solid metal between open- 
ings), and the impact due to velocity col- 
lapsed the shell within the dome flanges, 
causing a distortion of other parts of shell 


which, when pressure was greatest and ac- 


cumulating, caused rupture. It would, in 
some cases and under some circumstances, 


have been an impossibility to construct a 


boiler strong enough to resist this force. In 


this case the boiler, not having been con- 
to 


structed with a view extraordinary 





Plan 


PLAN AND ELEVATION OF BLUE PRINT Room. 


dome permitted the rise and accumulation 
of pressure in low-pressure boiler. 

It was claimed atthe time of the explosion 
referred to in Mr. Corbin’s letter that the iron 
had been burned. The only cause for this 
theory seen by me was that the shell in the 
vicinity of dome had an appearance suffi- 
cient to an inexperienced person to justify 
such an idea, but when it is understood that 
the velocity of steam rushing through the 
orifice in shell and the temperature of steam 
at 110 pounds pressure are to be taken into 
the of the 
easily accounted for. The same appearance 


account, cause discoloration is 


has frequently been observed in the same 
place in high-pressure boilers, and has not 





idea of the arrangement that little description 
The frames, which travel verti- 
cally, are balanced by weights traveling in 
These columns are filled a 
portion of their length with one-half glycerine 
and one-fourth water, thus preventing any 


will suffice. 


the columns. 


undue jar in case the frames should be forced 
up suddenly. 
the roof, over the frame, is so connected with 


The cover for the opening in 


the frame that as the latter rises it pulls the 
cover away from the opening, and as it falls 
They have found 
it necessary, in order to secure the best re- 


it draws the cover back. 


sults, to expose the frames direct to the rays 
of the sun, without the intervening medium 


of another plate of glass in the roof. 


Here the old lady started to 
leave with a ‘“‘ humph” of dis- 
gust, but the young man called: 

‘*Madam, are you not inter- 
ested ?” 

‘*T.00k a-here, young man!” she 
exclaimed as she wheeled around; ‘‘ mebbe 
you kin make a fool of that innercent young 
gal, and mebbe she delights in it, but when it 
comes to stufling old hens with chopped straw 
it won’t go down! I’m a walking- 
beam myself, and I’m going to walk.” 


Pass on! 


And away she sailed, carrying 45 pounds 
of steam by the dial.— Detroit I’ree 
cape 


Press. 


— = 


Producers of petroleum elsewhere are 
adopting the American pipe lines that have 
proved so successful. The latest proposal 
is to lay a pipe entirely across Persia, from 
the Caspian Sea to the Persian Gulf. The 
length of the line would be between 700 an« 
800 miles, 
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EDITORIAL ANNOUNCEMENTS. 

Ge Positively we wil nerther publish anything in 
our reading columns for pay or in consideration of ad- 
vertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
amnions are not for, sale, We give no premiums to 
secure either subscribers or advertisers. 

gee Hvery correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith, 

er We are not engaged in procuring patent rights, 
or insedling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

Le We envite correspondence from practical machin- 
ists, enguneers, inventcrs, draughtsmen and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

eer Subscribers can have the mailing address of 
their paper changed as often as they desire, Send both 
old and new addresses. Those who sail to receive their 
papers promptly will please notify us at once. 
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Prospects for Business, 


General business, especially in the retail 
trade, has received a fresh impetus since the 
advent of cooler weather, and the metal- 
working industries have begun to experience 
a change for the better. The belief is gain- 
ing ground that prices have reached bottom, 
and, as more confidence is felt in the future 
of trade, prices of some staple articles have 
an upward tendency. Steam-engine builders 
are receiving more orders than they were, 
and several machine tool builders report a 
more cheerful outlook. In many branches 
ot the iron and steel industries wages have 
been cut down, and with improved methods 
of manufacture goods are being turned out 
at as low cost as can reasonably be expected. 
When trade becomes sufficiently active to 
advance wages to what they were before the 
late reductions, substantial prosperity will be 
experienced. 

The natural resources of the country have 
suffered no loss. Crops are fair, and the 
actual wants of the people, who consume the 
products of agriculture and manufactures, 
are not less than they have been in times of 
the most active business. With restoration 
of confidence leading to a freer money circu- 
lation, the ability of the people to gtbsorb 
what is now called ‘‘ surplus” and ‘ over- 
production” will be manifested without 
delay. 

Uncertainty regarding the tariff has a 
tendency to delay a restoration of confidence. 
Those waiting to invest large amounts of 
capital in new enterprises cannot forget that 
a bill to make a sweeping reduction of 20 
per cent. in duties on foreign goods was de- 
feated in the present House of Representa- 
tives only by a small majority. While the 
sentiment of the country is known to be 
strongly in favor of protection, there is still 
a lurking danger that through certain politi- 
cal combinations a majority in Congress 
more favorable to foreign than to home in- 
dustries might be secured. When that dan- 
ger is set aside for another two years, as we 
hope it will be this fall, new productive 
enterprises will go forward with an impetus 
that cannot now be felt. 
pe 


Locomotive Slide Valve Motion and High 
Speed. 


In another column we publish a letter on 
the above subject, by W. Tarrant, M. E. 
This letter is published because we believe 
in permitting practical men to express their 
opinions, however much we may differ from 
the views expressed. As Mr. Tarrant is a 
practical machinist of considerable experi- 
rience, working in a_ railroad machine 
shop, his ideas on locomotive construction 
claim some consideration. But we cannot 
defer to his opinions that close competition 
has’created a demand for fleeter or easier- 
riding locomotives than our old-time master 
mechanics have been able to produce, or that 
a great drawback to making fast time is the 
‘cumbersome and ancient valve motion.” 
The fact is that no demand has been pre- 
sented to the mechanical department of our 
railroads for high-speed engines without be- 
ing promptly met. To be sure, none of our 
railroad companies are running trains be- 
tween distant cities at an average speed of 
fifty or sixty miles an hour, but the cause of 
this omission is not want of ability to make 
the time, but because the traveling public 
are notready to incur the expense necessary 
to make such a train pay. The writers who 
every few weeks are raising a demand for 
acceleration of train speed, are generally a 
thoughtless class, that seem filled with the 
impression that speed has nothing to do with 
the expense of moving trains. We recently 
watched the working of a locomotive be- 
longing to the New York Central Railroad 
pulling a train of seven cars at the rate of 36 
miles an hour, and were very much struck 


with the easy way_the work was done, and | 


of the wide margin for greater speed re- 
maining within the capacity ,of the engine. 
Three of these engines now take a train of 


| eight cars from New York to Buffalo, a dis- 
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to eight hours—a feat quite within the ability 
of the mechanical department—it would be 
necessary to reduce the train to half its car- 
rying capacity. At present about 240 pas- 
sengers can be carried. The small high-ve- 
locity train would provide accommodation 
for about 120 passengers, who, in justice, 
would be required to pay double the fare 
charged from those on the train of moder- 
ate speed. Very few people can afford to 
pay for this high price of excessive speed, 
and this is really the reason why trains are 
not run from New York to Buffalo in eight 
hours, or to Chicago in eighteen hours. 

Regarding Mr. Tarrant’s remarks about 
the locomotive valve motion, we would re- 
mind critics that finding fault with an effi- 
cient device is easier than providing a better 
substitute, The slide valve and link motion 
have not held their own high place on high- 
speed American locomotives because attempts 
have not been made to provide better means 
of steam distribution. The ablest railway 
mechanical engineers of Europe and Amer- 
ica have striven persistently for many years 
to provide a motion that would be free from 
the objectionable features of the link mo- 
tion and slide valve, but in every case the 
changes tried entailed evils more objection- 
able than those overcome. It is not enough 
that a motion will produce the distribution 
so that an indicator diagram will be as good 
as one taken from a high-speed locomotive. 
The improvement, or rather invention, will 
not recommend a new motion to practical 
mechanical men unless the diagram indicates 
that more work is got out of the steam; and 
in addition to this the motion must be simple, 
of few parts, and easily repaired. These re- 
quirements have not yet been found in com- 
bination, and we hardly think the motion 
offered by our correspondent is going to fill 
the bill. 


-_ —— 


A British Free-Trade Policy. 


An Indianapolis correspondent of the New 
York Sun says Lindley Vinton, a machinery 
manufacturer of that city, and others, are 
making speeches to their workmen against 
a protective tariff. The correspondent says: 
‘‘“And they say that the men listen to them 
with interest and attention, and believe what 
they tell them.” We are at a loss to conceive 
what kind of logic Mr. Vinton can employ 
against a protective tariff that can convince 
intelligent mechanics. We will guarantee 
that, if the 45 per cent. duty is removed 
from machinery, wherever Mr. Vinton now 
gets $100 for a machine of his manufacture, 
the same kind of machine of foreign make 
can be sold for $65, or even less. As the 
cost of producing machinery is usually twice 
as much for labor as for material, it will not 
take much arithmetic or logic to convince 
an inquirer after facts that with free trade 
the mechanics’ wages would have to come 
down at a lively rate. Where could they 
get any advantage to compensate the loss? 
If rents and provisions were to come down 
40 or 50 per cent., it would certainly mean 
bankruptcy and ruin to a large portion of the 
farmers and other real estate owners, for 
such property is mostly mortgaged for the 
greater part of its value at a fixed rate of in- 
terest. Unless that interest continues to be 
paid, the mortgages will be foreclosed. 
Thousands of farmers and city real estate 
owners in the West (to say nothing of the 
East) are now paying all the mortgage in- 
terest they can afford. ree trade and low 
prices would not shrink these obligations one 
dollar. But, with prices reduced one-half, 
twice the time and twice the labor now 
requisite would be needed to pay every dol- 
lar of indebtedness. Every mechanic, as 
well as every farmer, who now owes a dollar 
would find the debt twice as hard to pay. 
Our whole railroad system and nearly our 
whole commercial system are founded upon 
debt and credit. Free trade would, there- 
fore, mean widespread commercial disaster. 
The only gainers by this policy would be the 
foreign manufacturers, who are anxious to 
get control of our markets. 

That great philanthropist, Peter Cooper, 


tance of 440 miles, in eleven hours, making | who lived to see the results of free trade 
the necessary stops. But to reduce the time ! ¢hree times tried in this country, addressed a 
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pamphlet to the Tariff Commission a few 
months before his death. We commend the 
perusal of the following extract from that 
pamphlet to every American mechanic : 


To see the folly of yielding to a British 
policy, we have only to look at the effects 
produced on our country during the war 
with England. At that time, when our 
foreign trade was cut off, labor was in de- 
mand and money abundant; furnaces and 
mills were built, and all actively employed ; 
wages were high and our national debt 
small. Four years later our country was per- 
suaded to yield to a British policy of free 
trade. At once all was changed; mills and 
furnaces were stopped, labor went begging, 
our poor-houses were filled, the price of land 
declined, money became scarce and interest 
high ; the rich, who held mortgages, became 
richer, and the poor and those who were in 
debt were ruined. At that time the Ameri- 
can farmer had no foreign or home market 
for the surplus product of the country. Com- 
plaints grew and increased until things grew 
so bad that in 1828 our Government found it 
necessary to adopt what I call a true Ameri- 
can system—a system of free trade—a trade 
that extended to all parts of our own country 
in all articles that are the product of our 
own soil or of American labor. By this sys- 
tem duties were laid on imports that soon 
gave new life and energy to the trade and 
business of the country. The public debt 
was soon paid off, and prosperity became 
universal. 

By degrees, between 1834 and 1842, the tariff 
was again repealed [on the ‘‘ revenue reform” 
plan ] by the influence of Southern pro-slavery 
politicians, whose whole wealth was invested 
in cotton and slaves. The mills were again 
stopped, furnaces closed, lands fallen to half- 
price, the sheriff at work, States repudiating 
their debts, the Treasury unable to borrow 
at home or abroad, and bankrupt laws passed 
by Congress. In 1842 the true American 
system was again tried, and in less than five 
years the production of iron alone rose from 
200,000 tons to 800,000 tons. Prosperity 
was again universal, mines were opened, 
mills were built and money plenty, and the 
public and private revenues greater than 
ever. Once more, in 1846, the British policy 
of free trade was adopted by repealing our 
tariff, and, notwithstanding the discovery of 
gold in California, money was as high as 
ever. British iron came in and gold went 
out. In 1857 the culmination was reached, 
and a crisis came on. The Treasury was 
again nearly bankrupt. In three years emi- 
gration fell below the point of twenty-eight 
years before, and our exports fell off to a 
mere nothing. Such have been the effects 
of yielding to a policy recommended by 
men and nations having interests to serve 
that are at war with all the best interests of 
our Own country. 

———_-a>e—_____ 


John H, Flynn, 


Just as we go to press we have received 
the announcement of the death of John H. 
Flynn, master mechanic of the Western « 
Atlantic Raiiroad, at his home in Atlanta, 
Ga. Mr. Flynn has taken a prominent part 
in the proceedings of the American Railway 
Master Mechanics’ Association ever since the 
society was formed, and no member worked 
harder on the numerous committees of in- 
vestigation. At the meetings his voice was 
heard in every important debate, and his 
views were noted for their practical charac- 
ter. The members of the Association sev- 
eral times wished to confer upon Mr. Flynn 
the highest honor in their power, by making 
him president, but until last meeting he 
steadily refused office, insisting that he could 
do better service to the organization as an 
ordinary member. At last meeting a com- 
mittee of old members got together and 
urged Mr. Flynn with the argument that he 
was doing injustice to the Association by re- 
fusing office, and they succeeded in over- 
coming his objections. He was then elected 
president amidst much enthusiasm, which 
indicated in what high esteem he was held 
by the members. Mr. Flynn was a ready 
speaker, a first-class mechanic, whose efforts 
were always towards most improved meth- 
ods, and a pleasant, genial friend. He will 
be badly missed by the Master Mechanics’ 
Association. 

——_+gpe—___—__ 


Literary Notes. 


THESTEAM ENGINE INDICATOR AND ITS USE 
A Guide to Practical Working Engineers, for 
greater economy and the better working of Steam 
Engines. The Indicator and what its object is; 
its construction and action thoroughly explained ; 
together with the method of calculating the horse 
power of engines as shown by the diagrams. By 
WILLIAM BARNET LEVAN. Illustrated with twenty 
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New York: D. Van Nostrand, pub- 
Price 50 


engravings. 

lisher, 23 Murray and 27 Warren streets. 

cents. 

It sometimes appears that those who write 
or compile, as well as those who publish, 
books for that class of readers who have 
not had the benefit of a technical educa- 
tion reason that it is not necessary to pay 
much attention to correctness of statement. 
On the contrary, it is for this class of readers 
that the most pains should be taken in this 
respect, since technically educated students 
will generally detect errors of statement that 
those who have not studied the subjects dis- 
cussed will accept as facts. 

In the little book before us, the author, in 
his preface, says he ‘‘ has taken whatever he 
deemed valuable or necessary for the work 
from the best accredited writers on these 
topics,” his declared object being to make 
the book ‘‘ useful to those whose education 
has been, and must be, rather in the engine- 
room than in the class-room.” This being 
the case, such inconsistencies as the follow- 
ing, a few only of those noted from a cursory 
reading, are especially objectionable: On 
page five we find, ‘‘One cubic inch of water 
evaporated under ordinary pressure of atmos- 
phere is converted into 1700 cubic inches of 
steam,” and on page six, ‘‘ 27222 cubic inches 
of steam at atmospheric pressure equals one 
pound avoirdupois!” Manifestly one or the 
other of these statements is grossly incorrect. 
Probably a mistake occurred in copying from 
Haswell, who says 27.2222 cubic feet [47040 
cubic inches] of steam at the pressure of the 
atmosphere weigh one pound. 

We find also, on page six, ‘‘ One cubic foot 
of steam evaporated in one hour is equal to 
one-horse power.” The publisher, engaged 
as he is in scientific publication, should have 
understood that water was meant, and also 
should not have permitted the error previ- 
ously noted. 

Referring to condensing engines, on pages 

fifteen and sixteen, we find: ‘‘ With well- 
proportioned condensing apparatus the press- 
ure of atmosphere on exhaust side of piston 
xan be reduced nearly ninety per cent. ; in 
other words, a vacuum in the exhaust end of 
cylinder of (13 pounds) 26.5 inches may be 
maintained; and this 26.5 inches, or 13 
pounds per square inch of piston, is an abso- 
lute gain, and should in all cases be utilized.” 
Of course those familiar with the rudiments 
of steam engineering understand that this 13 
pounds is not ‘‘an absolute gain,” and that 
in many instances it would be very poor 
practice to attempt to utilize it. As if to 
discredit the first part of this statement, on 
page forty-five we read that for a condensing 
engine ‘‘the estimated loss from imperfect 
vacuum must be subtracted, not less than 
four pounds;” and again, on page forty- 
eight: ‘‘In condensing engines a deduction 
must be made for imperfect vacuum. This 
will amount to (2} pounds per square inch) 
5 inches in well-proportioned engines.” 

As intimated, these are only a few speci- 
mens of the inaccuracies and contradictions 
revealed by a hasty reading of the book—in- 
accuracies and contradictions that should 
suggest a thorough revision before it 
offered to the class of readers for whom it 
was intended. 
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LEFFEL’S HOUSE PLANS. CONTAINING ELE- 
vations, Plans, and Descriptions of Houses costing 
from $500 to $3,000, and adapted to families hav 
ing good taste and moderate means. Including 
the six plans in ‘“‘ The Mechanical News”? compe- 
tition. New York: James Leffel & Co., 110 Lib 
erty street. 

This is a book that may be advantageously 
studied by every man who desires to become 
the possessor of a home, but whose means 
are limited. The large number of plans it 
contains cannot fail to be of assistance to 
him in making a judicious selection and in 
expending a limited amount of money to 
good advantage. We commend the book to 
all who are obliged to ‘‘count the cost”— 
as the majority of house-builders find it con- 
venient to do—before venturing to build a 
house. 

It is neatly got up, printed on good paper, 
and is in a form that makes it convenient 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure any attention, must in- 
varialty be accompanied by the writer's name and 
address. If so requested, neither name, correct ini- 
tials, nor locaticn will be published. 


(395) Several Apprentices, Philadelphia, 
Pa., ask: Does the rim of a wheel move faster than 
the hub?’ A.—The rim of a wheel revolves faster 
than the hub. y 


(396) S. W. H., . asks: How can I 
harden steel castings after brazing on pieces of 
sheet steel, the sheet steel being held in place by a 





rivet? A.—We do not believe you can do it success- 
fully. 
(397) F. W. A., Muskegon, Mich., asks: 


Does the piston rod deprive the btocomotive of any 
power during its forward stroke? A.—Yes. To 
find the total pressure from the piston rod end the 
area of the piston rod should be deducted from the 
area of the cylinder. 


(398) KR. M. M., Charleston, S. C., writes: 
I often see, in the AMERICAN MACHINIST, the expres 
sion * foot pounds.” Will you tell me what is meant 
by ity A.—A foot pound is the unit of work, and is 
1 lb. lifted 1 foot, or 1 pound of force or pressure 
acting through a distance of 1 foot. 


(399) D. W.S., St. Louis, Mo., asks: Will 
you give a terse summary of the reasons why per- 
petual motion cannot be attained? A.—Because 
you cannot get all the work out of a machine that 
you put into it. Some of it is inevitably lost in fric- 
tion. Perpetual motion implies getting something 
for nothing—effect without corresponding cause. 


(400) H.C. R., Quincy, Ill., asks: Willa 
214’’x3’’ engine, 90 Ibs. steam pressure, drive a 14” 
four-bladed propeller, 30’ pitch, 300 revolutions per 
minute, and could I get moderate speed with a boat 
16 feet long, 4 feet beam, against a current of six 
miles per hour? A.—You can probably turn the 
screw at about 300 turns, but you cannot make 
much headway against a six-mile cunrent. Six 
miles an hour is very good speed for so small a boat. 


(401) W. F., , asks: 1, What in your 
opinion the best metal for valve seats, and 
what do you think of mild steel for that purpose? 
A.—Experience so far has seemed to demonstrate 
that iron is the best. Mild steel would be 
fairly satisfactory. 2, Can cast iron be chilled 
after it is cast? A.—There is no satisfactory way 
of hardening cast iron. It should be chilled in the 
mould. 


(402) L. B., New York, asks: Of two 
safety valves, one 2” and the other 4” both having 
same sized weight, steam pressure being the same, 
which will blow off first? A.—The area against 
which the steam will act to raise the valve will be 
four times as much in the instance of the 4” as in 
that of the 2’’valve, hence it will take 4 times as much 
weight, or an equivalent difference in the leverage 
through which the weight acts, to hold the 4” valve 
to its seat as it will the 2”. 


(403) R. J., St. Paul, Minn., asks: 1, Will 
steam burn, and if so at what pressure’ A.—We 
suppose you wish to inquire if steam in steam pipes 
will set fire to combustible with which the pipes are 
in contact. Upon this question there is considerable 
difference of opinion. The safest plan is to keep 
combustible matter away from contact with steam 
pipes. 2, How much coal per horse power per hour 
will a good engine require? A.—All thfe way from 
134 to 10 lbs. depending upon size of engine, steam 
pressure and a large variety of conditions. 


(404) H. H. W., Henderson, Ky., writes 
I have had quite an argument with my brother 
railroad engineers, about the working of the West- 
inghouse automatic air brake. I claim that if a 
train equipped with this brake should break in two 
while running that the brakes would be set upon 
all the cars in that train—the forward as well as 
the detached part—and remain set until the press- 
ure was again supplied from the air pump, or gradu 
ally leaked out of the cylinders. Some of my friends 
dispute this. Who is right? A.—When an air pipe 
or hose is broken in any part of the train all the 
brakes are applied. The brakes can be released by 
letting the air out of the cylinders through a release 
cock put on for the purpose. 


(405) R.J.S., Petersburg, Va., asks: What 
size steam cylinder and what steam pressure will 
| be required to drive a double plunger pump, plung 
’ diameter and 4” stroke to overcome a press- 
| ure of 600,000 Ibs. on a 12/7 ram, the pump to be con- 
| nected to engine by belting? .A.—600,000 lbs. press- 
ure on a 12’ ram would be 5300 Ibs. per square inch, 

so the pump plungers will work against a pressure 
of, say, 1040 Ibs. If you run the pump 100 strokes 
| per minute, the power required, not reckoning fric- 
| tion, will be a little more than 2-horse power; to 
| run twice as fast will take twice the power, and so 
for any desired speed. At the speed named, we 
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Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make @ 
tine. Copy shouki be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Curtis pressure regulator and st’m trap. Sep. 20, p.16. 


Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 

Rotary Files, Tower M.Works, E. Brookfield, Mass. 

“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 

Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 682 F st., Washington, D.C. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 

Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il. 

The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York 

Universal grinders for lathe-centers, chucks, an- 
gles,or cylinders. C. C. Hill, 84 Market st.,Chicago, Il 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

National and box chucks, foot and power lathes, 
and slide rests. Lodge, Barker & Co., Cincinnati, O. 
Mech’l drawing and machine designing, work requir- 
ing skill and experience solicited. Reasonable rates. 
Corresp’nce invited. Weston & Smith,Syracuse,N.Y. 

Drawines — Mechanical, electrical and Patent 
Office. All styles of artistic designing. Special facili- 
ties. Lowrates. Wallace Metcalf,140 Nassau St.,N.Y. 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 

The ‘‘ Wax Process”? Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y. 

“gr Pulleys at low prices, and of same strength 
and Appearance as Whole Palleys. Yocom & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

DRAWINGS FOR SALE, of the improved Corliss 
engine, with all the latest improvements, all sizes 
and styles. Address Fred. A Phelps, Engineering 
Office, Room No. 5, 445 Broad street, Newark, N. J. 

The Complete Praetieab Machinist, $2.50; the Pat- 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

Steam users, expecting to put in a first-class en- 
gine, from 10 to 60-horse power, will find it to their 
interest to send to the Straight-Line Engine Com- 
pany, Syracuse, N. Y., for their new catalogue. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

















John H. Hays will erect a small shop at 112 West 
street, Brooklyn, N. Y. 


A large foundry is to be erected at New River 
Va., by Dinguid & Son. 

Atkins & Lighton are building a foundry and ma- 
chine shop at Birmingham, Ala. 

Wilson & Twiggs, Augusta, Ga., have formed a 
partnership to manufacture wagons. 

James Graf, 886 Park avenue, Brooklyn, N.Y.,will 
erect a small machine shop at that place. 


McCaul & Hasse, 18th and Pine streets, St. Louis, 
are building a carriage factory to cost $20,000. 


The Southern Machine Company, Shelbyville, 
Tenn., are erecting foundry and machine shops. 


D. T. Marable, of Winston, N.C., is trying to start 
an agricultural implement factory in Birmingham, 
Ala. 


Cc. G. Allerton & ¢ 
just commenced the 
engines. 


New Haven, Conn., have 
manufacture of steam fire 


R. J. Hayes, late manager of the Cleveland, O., 
Facing Mills, has started a foundry at 118 Elm street 
in that city. 


The Wrought Iron Range Company of St. Louis 
contemplate enlarging their capacity fully 100 per 
cent. this fall. 


The H. B. Smith Machine Company, Springfield, 
Mass., is ready to occupy ,its new foundry and 
machine shop. 

The St. Paul and Northern Pacific Railroad Co. is 
having a brick roundhouse built at 
Minn. to cost $30,000. 


Minneapolis, 


J. O. Campbell & Sons, Louisville, Ky., are adding 
a boiler yard, 32x200 feet, to their machine works, 


also a foundry 100x200 feet. 


It is said that P. L Kimberly & Company, Youngs- 
town, O., are making arrangements to erect a hoop 
iron mill, either at Sharon or Greenville, Pa. 


taken 
which 
The entire machine weighs four- 


Beecher & Peck, New Haven, Conn., have 
an order for a drop press, the hammer of 
weighs 2,500 lbs. 
teen tons. 





The Louisiana Brewing Company, of New Orleans, 


should say that an engine with a cylinder 414" di- | will erect an immense brewery, putting in most im- 


for reference without being cumbersome. |. ter. and piston speed of 250 feet, boiler pressure , proved machinery, two fifty-ton ice machines, and 
5 ameter, and | I x I I 


The price of the book is only $2. 


' 60 Ibs. would be ample. 


| six steel boilers. 


ley’s cushioned-helve 


sell out. 
ably discourse glibly about the 
unionism.,”* 





The Palmer Wire Company, Palmer, Mass.. manu 


facturers of special telegraph and telephone wire 
and wire goods, have voted to increase their capital 
stock $50,000 making a total of $200,000. 


Bradley & Co. write us; For the sixth time Brad 


hammers have taken the 


highest award (the Grand Silver Medal) at the Cin 
| cinnati Exposition. 
ited without taking the highest prize. 


They have never been exhib 


The Reading, Pa., tack factory has been sold to 


| the National Tack Combination, which threatened 
Mackenzie Cupolas and Blowers, 245Broadway,N.Y. | to crush the Reading company in case it refused to 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. | 


The officers of the combination can prob 


“evils of trade 


The City of Durango, Col., has contracted with 
the Curtis Regulator Company, of Boston, for a 10 
inch street main pressure regulator, to reduce their 
reservoir pressure from 160 Ibs. to 80 Ibs. or 100 Ibs.. 
as may be desired. The regulator is so constructed 
that fire pressure may be instantly let on at will. 


D. Saunders’ Sons, Yonkers, N. Y., have issued a 
new illustrated catalogue of pipe threading and 
tapping machines, and other pipe-fitters’ tools and 
machines. The whole forty-two pages are devoted 
to cuts and descriptions of the most improved ma 


chines and tools for manipulating wrought-iron 
pipe. Many of these have been illustrated in our 
columns. 


J. Stevens & Co., Chicopee Falls, Mass., have 
issued a new illustrated price-list (pocket size) of 
fine machinists’ tools, including calipers, dividers, 
and surface gauges. 
tools in the list. The catalogue will be sent to any 
machinist, upon request, by mail. Any of the tools 
can be sent by mail, and if one proves defective a 
new one will be given in exchange. 


We notice some new styles of 


The Ferracute Machine Company, manufacturers 
of presses, dies, ete., of Bridgeton, N. J., are run 
ning 70 to 80men and have lately been working nights 
to hurry their orders. They are just erecting a new 
box shop and pattern room, and will move much of 
their light machinery into the second story of their 
machine shops. They have lately purchased a large 
Bement boring mill, a Gould & Eberhardt shaper 
and have built themselves an improved grinding 
lathe. 

The firm of Munroe & Ramsey, of Chicago, foun 
drymen, will dissolve partnership October 1, Mr 
John Ramsey retiring to engage in the same line of 
business with Mr. Robert Tarrant. This latter firm 
will be known as Tatrant & Ramsey. They have 
already leased ground at 48 and 50 Indiana street, 
and will there immediately erect a substantial foun 
dry, which they propose to equip with the most 
modera appliances for the prosecution of the busi- 
ness. They expect to be in their new quarters and 
ready for business in thirty days.— Industrial World. 


The proprietors of the Foundry and Machine 
Works, Sioux City, Ia., have nearly completed their 
new foundry. The building is 52x90’ with two cu- 
polas and all the latest improvements. ‘They have 
also built a new addition to the machine shop 
55x50’, erected new boiler shop 42x70’, new engine 
and boiler rooms and tool rooms, all of brick and 
in first-class style. They will put in new pulleys, 
boring and stationary machinery, 12’ planer, 15” 
shaper, 26’ bed and 26” swing shafting lathe, radial 
drill, pulley driller and other tools. 

Lodge, Barker & Co., Cincinnati, Ohio, report 
business picking up. They have recently booked 
oréers for two of their new 60-inch chucking lathes, 
and one column face to face ends of columns to 3 
feet diameter and to mill 15 feet long parallel with 
top of table. They are also making a 4-spindle cock 
grinder of new design for which they have several 
orders in prospect. The trade in Fox turret lathes 
during the past month has been very good and their 
small turret lathes for specialties are meeting with 
general favor. They recently shipped four of their 
new 24-inch shapers, one to New York, two to Pitts- 
burgh, and one to Chicago. 


The Salem Iron Works, Salem, N. C., one of the 
most complete shops and foundries in the South, 
are now adding a fine smith and boiler shop, which 
is to be fitted up in a complete manner. Several 
varieties of engines of good quality and finish have 
been built by this establishment since the beginning 
of the present year, the boilers of which have been 
procured elsewhere. It is now the purpose of Mr. 
His 
plan is to furnish shops and materials and have the 
work done by contract with some reliable party. 
As there is no boiler shop in North Carolina, this is 
a good opening for a live man. 


Hege, the proprietor, to build his own boilers 


The Consolidated Safety Valve Company, 111 Lil 
erty street, New York, has issued a new and very 
complete illustrated catalogue of their ** Pop Safety 
Valves.”’ fifty-six 
pages, excellently printed on good, durable paper. 
The engravings of the 
valves for stationary, 
portable relief 
snifting valves, ete., 


The catalogue contains large 


various kinds of safety 
marine, locomotive, and 
valves, for locomotives, 


are excellent specimens of the 


boilers, 
engraver’s art. The text comprises much valuable 
matter on the tests of safety valves, report of super 
vising inspectors on tests of boiler apparatus, the 
amended Government rules relating to the require 

ments for safety valves, the proper angle for seats 
of safety valves, of the efficiency 
of lever and spring loaded valves, proportion of 
area of valve opening to grate surface, table for 
computing the proper size of valve to conform to 
the rules of supervising inspectors of steam vessels, 


comparison 
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Machinists? Sepplicn are tren. 





New York, October 2, 1884. 


The demand for machinists’ supplies has i — d} 
feeling 
outlook for the fall 


slightly during the week, and dealers are 
very hopeful regarding the 
trade. 

Boiler supplies are quiet and unchanged. 

The fact that steel rails bave 

rice leads dealers to believe 

1ave been reached and that values will now tend 
upward. 

Iron— 
market. 
fined to the requirements of daily consumption. 
Standard brands maintain their price, but low 
grades of iron show a downward tendency, which 
is regarded as a bad omen at this season We quote 
No.1 X Foundry $19.50 to $20.50: No. 2 X $18 to 
$19; Grey Forge, $15.50 to $16. 50. 

Scotch pig- 
with little business doing. We quote Shotts $21.50 
to$21.75; Coltness $22, to arrive and $22 from yard; 
Glengarnock $20.50 ; Gartsherrie, 
merlee $21; Dalmellington $19.50. 

Antimony—Regulus has ruled quiet and hardly 
stead y. We quote Hallett’s brand 10c.; Cookson’s 
103¢c. 

Copper—The demand for ingot continues quiet. 
Small lots of Lake have been sold at 18c. to13\%c., 
and Western brands bring 12¢ to 12'4c. 

Lead—Common pig has been in fair demand dur- 
ing the week and the market has ruled firm at 3 60c. 

Tin—The demand for Spot has been dull and 
barely steady. Banca brings 20c. and Straits and 
Malacea 18e. to 18.10¢. 


* WANTED * 


“ Situation and Help” Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


No material change 





Foundry foreman. 18 years’ exp., desires position. 
Highest references. A., Box 10, AM. MACHINIST. 

Mechanical draughtsman of varied experience de 
sires permanent situation. Salary moderate to be- 
gin with. Address Y., Box 7, AM. MACHINIST. 

A young man, aged twenty-four, desires a situa 
tion as pattern maker on small work. F. C. Jung, 
488 Myrtle avenue. Brooklyn. 

A competent and reliable steam engineer wants a 
situation, to set up or take charge of steam engines. 
Good references. Address Box 8, AM. MACHINIST. 

Mechanical draughtsman, with shop experience, 
good designer, wants a situation. Address ‘**Com 
petent,’? Am. MACHINIST. 

A fully competent man, who bas held similar 
place over fifteen years, wants position as foundry 
foreman. M. C. L., AM. MACHINIST. 

A first-class tool maker, practical machinist, who 
is also fair draughtsman and pattern maker, desires 
position as fore man or tool maker. Excellent refer- 
ences. Address * Tools,’ Am. MACHINIST. 


First-class mechanical engineer and draughtsman, 
with extensive experience as designer, superin- 
tendent, and salesman, is open to an engagement. 
Steam engineering a specialty. Best of references. 
Address ‘* M. 100, Am. MACHINIST. 

A first-class draughtsman, of twelve years’ experi- 
ence in shops and draughting-rooms, on locomotive 
and general machinery, wishes a re-engagement 
Excellent references as to ability and steadiness. 
Address * Valve,’’ AM. MACHINIST. 

Wanted—Situation as foreman boiler maker ; ac- 
curate at laying out any kind of boiler or sheet-iron 
work, good at flange bending, angle iron work, and 
pipe welding; best workmanship, seven years in 
similar situation; aged 33. Address Box 9, AM. Ma 
CHINIST. 

Wanted—By a thorough practical mechanical en- 
gineer, charge of machine works. Salary $2,500 per 
annum. 23 years’ experience in firstclass works, in 
designing and building steam engines, shop tools, 
hydraulic machinery, printing presses, with exten 
sive practice in special and general work. Good exe- 
cutive ability and business habits. Une xce ptionable 
references. Address ‘“Volens et Potens,’’ Am. MACH. 





Parties having unequaled facilities for both foun- 
dry and machine work, and having the best of tools, 
suitable for either light or heavy work, wish to take 
contracts to manufacture anything in the shape of 
machinery or patent spec ialties in metal. Address 
“Specialties,” care AM. MACHINIST. 

For Sale—Half interest in demonstrated patent. 
No money required for manufacturing. Seller en- 
gaged in outside business. To one acquainted with 
steam engineering a rare opportunity is offered. 
Address A. B. Bowman, 800 North Second street, St 

Louis, Mo. 








Send for Catalogue, 
} Chandler & Farquhar, 
168 Devonshire St. 
BOSTON, - 

Tools & Supplies 


for all classes 


OF MECHANICS AND 
MANUFACTURERS. 












rRaoa 
MASS. 











INDERS 
MACHINIST, $1.00 BY MAIL, 
96 FULTON STREET, N, Y¥. 


FOR THE AMERICAN 





FRICTION (CLUTCH PULLEYS, 


Hoisting Engines and Hoisting Machinery, 


D. FRISBIE & CO, 
481 North 5th St., Philadelphia, Pa. 





slightly risen in 
that bottom prices 


has occurred in this 
The demand continues to be strictly con- 


-This market has ruled dull, but ste ady, | 


$21.50 to $22; sum- | 


| Send for Circular. 


AME: R IC AN 


_ HILL, CLARKE & CO, 


36 fa Street, Boston, Mass. 
Branch Office and Storehouse, 


800 N. SECOND ST., MoO, 


MACHINERY FOR SALE: 


SLCON D-ITIIAND. 


One Putnam Screw-Cutting Engine Lathe, 


12 Inch Swing. 26 feet bed, all complete, in 
fine condition. 


ST. LOUIS, 


| Catalogues of New Machinery on Aprlication. 

















Bradley’ § Cushioned Hamme! 
Stands to-day WITHOUT AN EQUAL. 


OVER 800 IN USE. 
BRADLEY & CO., Syracuse, N. Y. 


ESTABLISHED IN 1832. 


JUST PUBLISHED. 
‘Dynamo Electric Machinery: 


A Manual fur Students of Electrotechnies. 

By Strvanus P. Trompson, B.A., D.Sc. 

| 388 pages, 8vo, cloth, illustrated by 250 engravings. 
Price, $5.00. 

E. & F. N. SPON, 35 MURRAY STREET, N. ¥. 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer, 


8. W. GOODYEAR, Waterbury, Ct. 


COOKE & oo. 
MACHINERY & SUPPLIES, 
No, 22 Cortlandt Street, New York. 


—— ENGINES, 


BOILERS AND VERTICAL ENGINES. 
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MAC TIINIST 


The Deane Steam Pump Co., 


NEWYORK. BOSTON. PHILADELPHIA. ST. LOUIS. 
MANUFACTURE 


PUMPING 
MACHINERY 


"Send for New Illustrated ___=™ 
Catalogue. 


[Ocroper 18, 1884 





| 








CHICAGO. 




















CLUTCH PULLEYS 













Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch. 


INDICATORS Pat eet 
; | 1876. 
curate and re- 
machinist and millwright should have one. 
At greatly reduced prices to close out stock. 


FRICTION AND CUT-OFF COUPLINGS. 
JAS. set & SON, North Adams, Mass. 
pane tle eae 
WOODMAN, 169 igh bt., Boston. 
Send for printed list of dimensions. 
The John T. Noye Mf’e Co, 


SPEED + Size. 
found in every mill and manufactory, and every 
FINISHED AND ROUGH ol | 

BUPFFAT.LO. N. Y. 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


Work about your Mill, Factory, 
Mention this paper and write 
PANCOAST & MAULE, 


us for particulars. 





é . . . 

ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 








W. A. BABCOCK. 


STANDARD TOOL C0., Cleveland, Obio, {¥: 242° 
BEVEL GE ARS, The Sedgwick wre Oo,, POUGHKEEPsrE, 














. .S 
Cut Theoretically Correct, |: 2 
For particulars and estimates apply to | J Kee 
ry v1 
BREHMER BROS., <= S 
. Machinists, o S| 
440 N. 12th St., Philadelphia, Pa, = 
- = 
a rH 
Office THE DOMESTIC map. CC s ‘ 
ve eraek, a ae 83 pt. 18, 1884. DD 
Mr. JOHN C. BLEVNEY, Pres i as 
The Blevney Mfg. Co. » Newark, N. J. = 2 
Dear Sir: | ,) ~ 
We have * bee 
had two of f& = 
your fric- be 
tion clutch- - 7 
es running bal = 
on one of ° ; - _ = S 
our screw L SEND FOR OIROCULARS. “io 
machines 
for the aes 
81x months = > 
and lam ePSACKSON & "TYLER, 


satisfied 


that they No. 1681856 
are the best , 


thing we 

have “ever MACHINERY, TOOLS & SUPPLIES. 
direction; 
It gives us 
no trouble 
whatsoever 
and we in- 
tend to put 
them in as 
we require 
to change. 
S. A. DAVIS, Supt., 

Domestic Mfg. Co. 


. Howard St., Baltimore, 





Yours truly, 





——— JI UST PUBLISHED. 


THE STEAM ENCINE INDICATOR 
AND ITS USE. 


A Guide to Practical Working Engineers, for greater 
economy and the better working of Steam Engines, 

The Indicator and what its object is; its construction and 
action thoroughly explained, together with the method of 
calculating the Horse Power of Engines as shown by the 
Diagrams. 

By William Barne tt Le Van. 
Price, 0° os ent 

VAN NOSTRAND, Publisher, 
23 kl and 27 Warren Streets, NEW YORK. 


te Copies sent by mail on receipt of price. 


18 mo., boards, illustrated. 


White's Flexible Metallic Fillet, 
FOR PATTERN MAKERS’ U?E, 





Can be applied in ope tenth the time required to carve 
curved fillets. Send for sample. t . Smith Machine 
Co., Mfra. of Wood Working aot 2B spins Market,Phila. 








Gear Cutting Attachment for Lathes, 





CRITCHLEY’S PATENT EXPANDING 


REAMER. 








Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley 
PORTSMOUTH, N. H 





KNOWLES rater 


STEAM PUMPS. 








KNOWLES STEAM PUMP WORES, 


93 Liberty St., New York, and 44 Washington St., Boston, Mass, 


THE 
THE BEST MADE PUMP! 


Estimates furnished on application for Pumping Machinery 
of any capacity, and to work against any pressure. 
Air Pumps and Condensers for steam Engines a specialty. 
Will save from 20 to 80 per cent. fuel. 
SEND FOR ILLUSTRATED CATALOGUE, 


STANDARD! 
THE BEST PUMP MADE! 


-—ADDRESS— 





Emery Grinders, Work Holders, 


FOR SALE 


The following extra heavy machine tools: 


1 8’x8’x16’ Planer. Double Head with 

1 interchangeable Side Head. 

1 48’ swing x14’ Forge and Roll Turning Lathe 
1 ‘ 

1 


SEND FOR ILLUSTRATED CATALOGUE. 


DROP FORGINGS on sree. 


BEECHER & PECK, NEW HAVEN CONN. 





36” _ x16’ 

Double Column Universal Drill Press. 
Above Tools all new and for 

immediate delivery. 


Hewes & Phillips Iron Works, Nqway*: 


Two Heads. 


PROKS PRT" DROP PRESS. 


CONN, 





BEECHER & PECK, 









WILMINGTON, <a 
BUILDERS OF 


HEAVY 


Machine Tools 


FOR 


RAILWAY AND 
MACHINE SHUPS, 





, Horizontal Boring 
and Dril‘ing Machine 
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AMEBHRICAN 


NIGHOLSON FILE Go., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


‘6 Nicholson File Co’s °? Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
** Racer’? Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 


Manufactory and Offices at PROVIDENCE, R. a = S. A. 


TESTI MO N IAL 


ON THE MERITS OF THE 


TABOR INDICATOR. 


Office Bai 


AsHOROFT MANUFAOTURING Co., 
111 Liberty Street, New York, 

Gentlemen :—We are still using the TABOR 
INDICATOR purchased of you. Most of 
our work is HIGH SPEED, from 300 to 350 revolutions 
per minute. With these conditions we are able to 
get very SATISFACTORY results, which certainly speak 
well for the Indicator. 

We are friends of the Tabor Indicator. 

Yours truly, 


MILLING MACHINES. 


THE “MONITOR.” 











EnaInE Co., Erie, Pa. 


BALI, 
Treasurer. 














SEND FOR DESCRIPTIVE CIRCU- 
LARS AND PRICES. 


C.E. LIPE, Syracuse, N.Y. 
FRIEDMANN’S 


PATENT EJECTORS, 


-—OR— 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pata Oiler, Lubsicatons, the 
NATHAN MFC. CO. 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 








ANEW urn AND NON-LIFTING LECTOR, 


Best Boiler Feeders in the 
World. 


PATENT 


~ Sizes s made | from { 
e 34 inches, advanc- | 4p. 
ing by sixteenths, 








Superior to any shafting in the market for 
the following reasons, viz.: 
1st.—It is perfectly straight and round. 
2nd.—It can be rolled accurately to any desired gauge. 
3rd.—It has the beautiful blue finish of Russia Sheet Iron, 
are aa it less liable to rust or tarnish than shafting of the ordinary 
finish. 

It will NOT SPRING or WARP IN KEY SEATING like most of the 
other manufactured shafting sold in the market, and, asa consequence, 
is admirably adapted for LINE AND COUNTER SHAFTING, 

The Surface is composed of MAGNETIC OXIDE OF IRON, forming a 
superior journal or bearing surface. 
6th.—It is made of superior stock. 


AKRON IRON Co. 


E. P. BULLARD, 4 Dey ms 
General Eastern Rin 
SPECIAL NOTICE TO FOUNDRYM™MEN. 
SIMPSON ’'’s 


Pay. GERE MOULDING MACHINE 


The most perfect, 
most simple and most 
effective machine in 
existence. 

NO SUPERIOR for 
efficiency, accuracy 
and simplicity. 


Price lists, with references 5th 
and other information, fur- ; 
nished on application, 





“AKRON. - OHIO. 


SHAFTING 











Send for circular and 


prices. Na 
Patent Foot and Steam Power Machinery. Complete out 
fits for Actual Work-shop Business. Lathes for Wood o7 
Metal. Circular Saws, Formers, Mortisers, Tenoners, etc. 
etc. Machines on trial if desire od. Desc riptive Cats alogu 
and Price List free, 

1995 Main St., BOCEFORD, ILL. 


W. F. & JOEN BARNES, 


Watson & Stillman, 


468 Grand 8t., New York, 


SOLE MANUFACTURERS AND 
VENDORS: 


NORTH STAR TRON WORKS CO, MneArous, 


THE GARDNER COVERNOR. 


Over 20,000 in Use 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction ornosale. 
For circulars and prices 
address, 


The Gardner Governor Co,, 
QUINCY, ILL. 













MANUFACTURERS OF 


[Improved 1884. ] 
Hydraulic Presses, Pumps 
and Fittings. 

) Lever and Screw Punches | 
and Shears. 
Polishing and Buffing Ma- 
chinery, Wheels, &c. 





Hydraulic Jacks & Punches | 





M AC ELIN Ist 


will NACE 


For Hand and Power, 
6’’, 8” and 10” Stroke. 


Adapted to All Classes of Work to 
their Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 


THE DUPLEX INJECTOR, 


THE BEST BOILER 











Cc. w. LECOUNT, 







11 


~ SouTH NORWALK, Conn 


This dog is very heavy 24 
and is warranted not to => 
break with any work, = 
No 0.1 “sin $.50 2* 

! 2 Ho S54 

“ 3 g 70 &= 

o'¢ ~4** « 10 Fa 

oR g «6 9 «3 
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, 19 dogs, 








“‘Pouspssy] PUY OpEyY ONIWY BmoIdg 19938 WIM 


Hheoa 1331S AAV3H S.LNNOD 31 = 





FEEDER KNOWN. No 20 > l-2 in - = 
al &3 
¥ ve Not Hable to ont of No 1 3-8 in #.50 Small 8 of & dogs from p4 x 
feet. Always delivers «jj 90 |No. 14... Sidin. 10 B® 
~ J = water dot to the boiler. “« 6...1 , ol * 3 “ 1.20 2 3 
oS L Will start when itis hot. |“ 8...1 14.00. 950 8 AB. BBE, 200 
bh = Will feed water through {| “it AB ii eves BHO] OM IT. t 2:90 Be 
ae } aheater. Manufactured Pee Te Ny hainaleande M5 
Pa and for sale by - HI 
| JAMES JENKS & CO., | PAT E NTS! ington, D.C. No pay askod 
S Detroit, Mi for patent until obtained, Ww rite for inventor's guide, 
-_ 7 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 





24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








THE FARMER DRILL, 


96% Summer St., + ai 


OFFICES: {, Q. Maynard, 12 Cortlandt St., N.Y. 


Manufactured by the Union Twist Drill Co., 
For accurate Drilling, Counterboring and Reaming. 





Boston, Mass. 


James Boyd, 15 .N. 4th St., Phila. 
S. A. Smith, 59 South Canal St., Chicago. 





The Mi. 1, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. : 










Warranted _ the 
BEST PUMP made 
for all situations. 


LLY, 51 N. Seventh 


a) 
4 


D ANIEL KE 


PHILADELPHIA AGENT 


Principal Office, 77 Ly fy Her tk, 





The Economic Patent Boiler Feed Pump 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. 


i 


= 


| 

| 

i \ 
ae 
i | 





The only double- acting geared pump, geared five to one. 
All its parts are arranged for durability. It is made of the 
best material, and in the most workmanlike manner. 
Economical in its operation. Interchangeable in all its 
parts, Duplicates of all the parts always kept in stock. 


BENJAMIN F. KELLY, AGENT, 


No. 91 LIBERTY ST., NEW YORK. 


The Baragwanath Steam Jacket 





Manufactured by the 





CHICAGO, ILL. 
Lest Feed Water Heater in tho World. 


Delivers feed water several de- 
grees above boiling point. Re- 
duces back pressure on engine. 
Prevents and removes scale and 


traction. Savesfuel. Increases 


thesteaming capacity of boilers, 
and saves boiler repairs. 
GEN'L EASTERN OFFICE: 


12 CORTLANDT ST, N. ¥. 
J. A. CROUTHERS, M.E., 


MANAGER. 


Kent ton Engine Works, Lim, Feane Bea 





Pim | 


| Philadelphia f 
Agents : 





Feed Water Heater and Purifier, 


Pacis Boiler Works, 


incrustation from boilers. Not | 
affected by expansion or con- | 


W. C. YOUNG & CO. mcstee mass: 


wy Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


FAY & SCOT 


MANUFACTURERS OF 


wooD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 





— 


SEND FOR CATALOGUE. 


W.JOHNS 


ASBESTOS 








i 


Plastic Stove Lining. 


A durable 


and economical lining for Stoves, 
Ranges, and Furnaces, and useful for repairing 
joints, broken fire brick and other surfaces ex- 
posed to fire heat. 

Send for Full Descriptive Catalogue, Samples, &c. 


H.W. JOHNS MFG. €0., 87 Maiden Lane, N.Y. 


Sole Manufacturers of 
Genuine Asbestos Liquid Paints, Roof Paints, Roof- 
ing, Steam Pipe and Boiler Coverings, Piston and 
Wick Packing, Millboard, Fireproof Paints, Ce- 
ments, Coatings, &., &c. 


WATER WORKS MACHINERY 


A SPECIALTY. 


(Gnorrseactet. Pond Engineering Co, St Co,, St Louis, Mo, Mo. 


Butfalo Cupola & Forge Blowers, 


Warranted su 
perior to any 
other make. 


All sizes and 
styles for every 
class of work. 


BUFFALO 
FORGE 
co. 


BUFFALO, N.Y 


— 








Send for Cata 
logue ane 
prices 











Worthington 
Independent 
Condenser. 


Now, Efficient, Safo and Inoxpensive. 


HENRY R. WORTHINGTON, 


New York, Boston, Cincinnati, 
Chie awO, St. Louis, 
San Francisco. 








published. 


Circular just 


Send for 
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2 A“ MTs R IC ALIN MACHINIST 


WM. . BEMENT & $0 men, Si 4 18 
| Jk E RS 
ee 
FROM 
CLEM & MORSE THE ALLEN 
> 


| PORTABLE 
For Boiler -_ 1 Fn Se Saas 


he poe Seeuaes 
Hydraulic, Steam, Belt, Riveting Machine Co, 
| No. 304 BROADWAY, N. Y. 
| 
and Hand Power, HENRY E. ROEDER, Manager. 
With most approved Safety 6 : = x 
Devices such as 


AUTOMATIC HATCH DOORS, | | 
PNEUMATIC SAFETY CLUTCH, &¢, CR AN K PLAN ERS. 
ALBRO-HINDLEY Sepecien Daten ee 9300 5} 

SCREW CEARINC. DOws, J ANGULAR AX. ROSS 


THE LEADING BOILER FEEDER. ZA 411 & 413 CHERRY ST., Phila, |W R, A, BELDEN & CO. I ST OURY, CT. 


OPERATED BY ONE HANDLE. ye, Branch Ofte, 108 Liberty St, 5.Y. 


Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, HAMIL 
OFFICES AND eineaae: —_—— E THE LONG t ALLSTATTER [ TON, 
A, ALLER, 10 it., New Y ae ew! 15 OHIO. 


12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., New York. 
JARVIS ENGINEERING CO., 7 Oliver St., Boston. | G.R.LOMBARD & CO., 1026 Fenwick St.,Augusta,Ga. Beadle Single, Angle-bar, 
POND ENGINEERING CO., 709 Market St., St.Louis. | H. P. GREGORY & CO., 2 California St., SanZFran- Gang, Hor zontal, Twin, 
C. E. KENNEDY, 438 Blake St., Denver, Col. | cisco. 



























of all all de aan yns and a great 
numbe e« of sizes, including 





Lathes, Planers, Drills,Shap- 
ers, Slotters, Milling and Bor- 
se. ing Machines, Steam Ham- 
we jmers, Steam and Hydraulic 
Riveters, Cranes, Punches 
Shears, Bending Rolls, Plate = So ey 
Planers, &c. oa 4 








Dm te 








L. SCHUTTEH & CO. Manufacturers. 


KORTING DOUBLE TUBE 
INJECTOR, 




















SEND FOR 
CIRCULAR. 











= a: aes, Boiler, Spacing, a 
af ® Multiple, elt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 
Send for New Catalogue. < 





ONEIDA STEAM ENGINE & FOUNDRY COMPANY, - - _ ONEIDA, N.Y. 
MANUFACTURERS OF WESTCOTTS’ PATENT 
Little Giant Drill Chuck, 

Independent Jawed Lathe Chuck, 
Scroll Combination Lathe Chuck, 
Geared Combination Lathe Chuck. 








THE HORTON 
AA 
GHULK. 


gp EITHER 
TWO, 
THREE, OR 












uwOd GNGS 


a 
Send for Catalogue to 


EMPIRE PORTABLE FORGE CO., fale 


“HV ITOQ0NI9 





LITTLE GIANT IMPROVED. ae COHOES, N. ¥. 


WE HAVE TOOLS OF OUR OWN MANU- Ross Fluid Pressure Reducer, ais 
FACTURE EXHIBITED AT i > 


Steam, Water, 
q Air and Gas. ph 
ST. LOUIS EXPOSITION, By Hitt, CLarke & Co., 
GINCINNATI EXXPOSITION, By Post & Co., 


Automatically re- 
Canal Street, Windsor 
NEW ENGLAND MANUFACTURERS & MECHANICS INSTITUTE, 
Cco., 
the best drill 
101 Chambers Street, New York, 
i} O to 3-4 inch. 


GEARED 








FOUR JAWS. 


) The B, Horton & 
| Son Co. 

















uces the pressure [§ 
in pipes to any de- 
Locks, Ct., U.S. A. 
BOSTON, MASS., BY OURSELVES; Ind. — Chucks, 
And most respectfully invite inspection of them by those interested. “ eB \ haa 
9 + 
chuck in the WITH 
world buy 
SOLE Representative of 

THOMPSON & HOLMES, M’F’RS. 


"ROSS 
VALVE 
: ak ( - EARED SCROLL CHUCK 
HENDEY —— ._—_SURRENGTON, CONE. sgrcnouenrEn OALrER| \ _ Dalbi CHUCKS, 
=e JAMES D. FOOT, 
| fe"? >" | COVERED : 
], ct) SCREW. 1 evmiron oanmreaos 







td 





Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
inuse. Send for Circular. 





Price, $8- |/English 


A, F. Cushma,!] =ana 
HARTFORD, CONN. 


“eset ‘e fme seg 

“R81 ‘08 URE * 
VS 0 ‘set “uosog 
*og F UOSUIATIM “Ef *V 

















DWIGHT SLAT enere 
A E, Cc. HMOADLEY, M 
Hartford, Conn. | (jIVIL AND MECHANICAL ENGINEER | M°2SUTe: a | 
| 28 sare Ste Sn 28 wae MASS vor Sele by all Teel Dealers. E _ 
The Waterbury Farrel Foundry & aching Co. | : Poses MADE BY 1 


The Almond Comping. | A, J, WILKINSON & C0. °f 


A new quarter turn 


WATERBURY, CONN. 















0 = 
= =— ? 
Patent Fower Presses motion forepiace| BOSTON, MASS. 
ny ( 
DROP PRESSES, a : gel Send for Circular. Ensine Lathes, Hand Lathes, 
Foot Presses, Rolling Mills, if Vv) aes » Mir, S“'RE S d PLANER S 
Rivet Machines, Spinning 84 Poarl St., Brooklyn, N.Y. THE NEW PULSOMETER, STO an CENTERYV. 













The cheapest, strongest, most simple, 
durable, effective and economical Steam Pump in 


the market, for raising liquids underand up to 109 e 
feet. No Machinery, No Oil, No Special Care. 
Can be worked suspended by achain. Will poss 


it, mud, sand, pulp, ate, without injury to 


tee Ia for IRON and BRASS WORK, 


MSD 1.200 do. $75; 3,600 do. $100; 6,000 do. $l5v, 


10,000 do. $175; 18,000 do. $225; 25,000 do. $275; 
s00 08 400; 60,000 do. $500; 190,000 do.41,000 FOX, TURRET & SPEED LATHES, 
r 


PLANERS, 
DRILLS, ses aiea seve GEORGE GAGE, NATeRron”: 
» SLOTTERS, J.H.WILLIAMS & G'O. 


COR.RICHARDS & BOWNE STS.(NEAR HAMILTON FERRY)BROOKLYN.NY. 
Ete ——- IRON ANDO sTeenw -— 
8 


Machines, Gang Slitters,. 


Special , LATHES, 

Machinery ‘2a@ 

for Sheet Metal, 
Wire, Ete. 








FORBES & CURTIS, 


BRIDGEPORT, CONN, 







Manufacturers of 


The Forbes Pat. Die Stocks, | 


Power P ipe Cutting and Threading 


Machines, Cutting-off Machine 
Rat she Drills, Boe etal Mac hin.’ NEW HAVEN MANUFAC’G C0. 








DROP —& FORGINGS 


THE BEST @GVvAi TY, ac) Se 


or 
WRITE FOR CATALOGUE. NEW BUILDINGS & MACHINERY ESPECI 
; Mention Paper. New Haven, Conn. ESTIMATES GIVEN ON PECIALLY ADAPTED FOR THE BUSINESS 
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MERIC — 





M< ACI TINIST 








MORSE TWIST DRILL & MACHINE COMPANY, "si" 


Sole Manufacturers of Morse Patent tage Increase Twist Drill. 






hd ter, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
— najus table Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth Standard Gau uges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


BENDING ROLLS 





PATENT 
PLATE 


THE CUT REP- 
RESENTS ALL 
SIZES THAT 
ARE DRIVEN 
BY BELTS. 








vz 


MY 





————— SS 


It is but the work of a moment to balance the top roll and lower the hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
part or extension of the top roll, There is a cast iron bed-plate under the entire machine. To save any 
peony belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reversed 
instantly 





Prof. J. E. Sweet’s 
MEASURING 
MACHINES. 


Capacity 4 and 6 in. 

Areliablestandard for 
machine shops. 

Circular on applica- 
tion. 


Syracuse Twist Drill Co. 
SYRACUSE, N. Y. 


ee 





















~4 ES ve FACTORY ST. 
MEX ROCHESTER,NY. 


as, Re 
MILLING MACHINES 


MANUFACTURED BY 


The Cincinnati | 
Screw = Tap Co., | 


S. E. Cor. Pearl & 
Plum Streets, 


S CINCINNATI, OHIO. 


SEND FOR 


s LLusTRATED caTaLogue. “HE BROW! rs “HAMMER 
THE SEER CYLINDER OIL CUP (0, DOUBLE THE VELOCITY That it Raises the Hamner. 


A NEW MOVEMENT! SEND FOR DESCRIPTION, 
Manufacturers of Oil Cups for Locomotive, Marine and Y 
Stationary Zngino Cylinders, under the Seibert KNOWLTON MFG. CO., King St., Rockford, Il. 


and Gates Patents with Sight Feed, Dowel Machines 
TAKE NOTICE, Bend Saws, Botesy ont Statiagery Bed 
The Sight Feed is owned exclusively t OF See pir dear tig a — 
this company, See Judge Lowell's decision Variety, faoulding | ag pee avers 
| oo U = Bates ogg i eo poe og pb ong ay RG Se TE 
of Massachusetts, Fe 1882 arties, 
except those duly ‘licensed by "as, are hereby unlee. . ag are bes toe 
notified to desist the use, manufacture or i aor ag ki Machi 4 
sale of Infringing Cups, as we shall vigor- ate’ Tools, —— e = - Sox 
Ously pursue all infringers. and E es an oilers. en: 


stamp for new illustrated catalogue. 
THE SEIBERT CYLINDER OIL CUP CO,, ‘Just out. BOLLSTONE MACHINE C0. 
New York Office, 26 Vesey St. 53 Oliver St., Boston, Mass | 


HALL’ S PATENT Stow Flexible Chatt (0. 
Automatic | 











SLOW RAISING LI A} 
QUICK STRIK' 


ny 
4. 
- (y 































be the best, simp- alll 
lest and only tho- ‘e) 

roughly reliable 
none tr Feeders in © 
the world,working ZS 
from 2 Ibs. to 200 t g 
lbs.steam pressure. | 


HALL’S | 


vy... M SPIHOLE, oad ay , (LIMITED,) 
a2ag “ 
eae 15t & Penna, Ay. 
Paro a 
Inigctors oS PHILADELPHIA. 
eee ’ BSts MANUFACTURERS OF 
[BESS 
For supplying all a0 faa P 0 RTAB LE 
£ li oone 8 = steam (ss © 
oilers with water. ZS eb j j 
We guarantee Sag Reami 
these Injectors "5 ss oH Tapping, 0g 
Z 
cS) 
Ee 


Boring 


Machines, 
Wood-Working Machinery, 





Engineering BAND SAW MACHINES, BORING MACHI- 
NES, AUTOMATIC LATHES, DOWEL 
"9 AND ROD MACHINES. 





Surface Planers,Shapers, Buzz Planers, 
Scroll Saws, Pattern Maker’s Lathes 
Sand Paper Machines, Iron and Wooc 
Saw Benches, Shafting, Hangers, &c. 
Complete outfits. 


F. H. CLEMENT, 
224 Mill Street, Rochester, N. Y. 


112 JOHN ST., NEW YORK. 


EUREKA BAND SAW. | 


We build three sizes at prices 
Rant few can 0 bol cae if A CHINE MOULDED 


where. For further informa- Spur and Bevel 


tion inquire of a GE | RS 


FRANK & CO., 
= Pulley Castings, &, 


176 Terrace Street, 
—BUFFALO, N. Y.— 

Special Inducements 

to the Trade. 


GEAR DRESSING MACHINE —"ja= 
List mailed on application. 


ra ae IMPROVED LATHES PLANERS & DRILLS. 
POOLE & HUNT, 


ec eWictea? MFGTDBY foots 
BALTIMORE, MD. 

























a'Son,RocHESTE 




















yo a 


INWEMNTORS 


can have the best accommodations to work out 
new machines at 


Wing's Pattern and Machine Works, “4 
New Shop, New Tools and First-class Workmen. 
‘Qe AE” BC Pee 
CITIES, TOWNS AND MANUFACTORIES 
fUPPLIED BY GREEN AND SHAW 
Patent Tube and Gang Well System, 
WM. D. ANDREWS & BRO., 238 B’way, N.Y. 
Infringers of above Patents will be prosecuted. 
Having greater facilities for Gear 

Cutting than I need at present, 
I am prepared to cut accurately p, S AUNDERS? SONS 
and with dispatch all sizes of ~ wanuFACTURERS OF THE ORIGINAL 
spur and bevel gears, from the, Trade O. X.L. Mark. 


smallest to 30 inches diameter. Q 6 
§. ASHTON HAND, mes, Pipe Ctling Threading Machin. 


9 Choster Co., Pa. None Genuine without our Trade-Mark and Name 


| STEAM AND GAS FITTERS’ HAND TOOLS, 
CRAIC’S| 


| PIPE CUTTING & THREADING MACHINES, 
Double Chamber Sight Feed 


LUBRICATOR 


Send for wih Y ONKERS, N, ¥. 
INVOLVING A 


NEW MEOTICOD | 
OF LUBRICATION. 

The most perfect Lubricator | 

in use. | 

MANUFACTURED BY | 


THE CRAIG 
DOUBLE SIGHT FEED 
LUBRICATOR CO., | 
LAWRENCE, MASS. asec td by the 
American 


THE PUSEY & JONES CO. as Gauge 


WILMINCTON, DEL. 







































) (QHARLES MURRAY=< 
Bo ENGRAVER on WOOD \ 





This cut shows our No. 6 Cutting-off Shear. Extra 
pop My For the largest size of iron rails, or equiv- 


stron S ANN’ ST. NEw Yorx«: 
Builders of STEAM GIN Ss, awe rs, 
unches, 


Tanks, Machinery for Ro ns Mills VOLNEY W. MASON & CO., 


Shears, Riveters, Angle Iron Cutters, Cranes, Friction Pulleys, Clutches and Elevators, 
and Heavy Iron Work generally. PROVIDENCE, R. I. 


SCHAFFER & BUDENBERG, 40 John &t., New York. 


ECAC ESR DES E Ew Be’ “See Ee oe 
Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Con- 
densing the Exhaust Steam removes the back pressure. 
Utilizes a power heretofore thrown away. Works auto- 
matically at a steam pressure of less than half a pound. 
Adapte dto all pres SSUES. For Locomotives as well as 
Stationary Engines 


WORKS AT BUCKAU, CERMANY. 


—— AGENTS : 
AN, Roe & CO.. 
STORE 
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x 
_ 
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OE POET ee Boston, 

149 North Third Stre et, Philadephia. 
ae = . Baltimore, 
onan Chicago, 
{ELSON MANU FACTURING CO. .St. Louis. 
RD TRON WORKS.. . Buffalo, 
I y f ; ncccccocecs- CEROMMAEE. 
Wine Made & CO, PRE Denver, Colo, 


San Francisco, Cal, 


STEAM PUMPS FOR EVERY DUTY. 
VALLEY MACHINE COMPANY, 


EASTHAMPTON, MASS. scm 
STEPHENS’ VISES. 


FLAT and SWIVEL BASES, Solid Jaws; Steel- 
faced or Solid Steel Bar, and Adjustable Attach- 
ments. For Jewelers, Machinists, Locomotive Builders, 
and all other light or heavy vise work; the Stephens Vise 
m: rintains its supe riority in strength, firmness of grip, durabil- 
ity and make; and affords the greatest economy in time and 
labor. Spec ial Vises for Amateurs and Wood Workers.—Sold 
by the trade. Send for Circular, OFFICE, 


MELVIN STEPHENS, Prop'r, 41 Dey St., N. ¥. 


TIE 


Galloway Boiler. 


Safety—Economy in Fuel—Low Cost of Maintenance 
Dry Steam without Superheating. 


Correspondence solicited. Address, 


4 Bagemoor Iron Co, Wilmington, Del. 














Acme, 
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W | LL! A M Ss ELLE R S & Cc O., ‘Sole Builders of “PORTER-ALLEN” & “SOUTHWARK” 


PHILADELPHIA, PA. 


Machine Shop and Railway 


EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., 
Lathes, Planers, Drills, Shapers, Bolt Cutters, Ra 
way Turntables, and Pivot Bridges, Gifford 
Injectors, Sellers’ Improvements, New 
Patterns, Simple, Effective. 


7292 LIBERTY STREET. 





No. 


VAN DYRE aaa BOILER, 


Cheapest and 
best boiler in 
market. 





Safety, _ 
Economy 
Durability. 


VAN DYKE 


MFG. CO., 


> 60 Greenpeintave. 
BROOKLYN, N.Y. 








(CUMMER ENGINE CO. 


CLEVELAND, OHIO. 





Rear view, showing one wheel removed. 


THE WESTINGHOUSE AUTOMATIC ENGINE, 


TO 400 HORSE POWDBDR. 
900 ENCINES 
And 24,0000 HORSE POWER Now Running 


Sales, 2,000 H, P. per month. 
Send for Illustrated Circular and Reference List. 


THE WESTINGHOUSE MACHINE CO., PITTSBURGH, PA,| 4 rm 
SALESROOMS: 94 Libert New ‘York- 401 Colleg* OTTO GAS ENCINE. 


St., Charlotte, N. C.—401 a Bt., Dallas, Tex.—538 South | 7 
Market St., Nashville, Tenn.—Also, Fairbanks, Morse & | Over14,000 Consuming 
in Use. ‘20 to 70% 


Chic ago, Cleveland, Cincinnati, Louisville and St. 





rer Gold Medals and All 
elen Premiums for BEST AUTO- 
TIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for 150 Page Illustrated Catalogue. 
















P. 

Pai; Fairbanks & Co., St. Louis, Indianapolis and less Gas 
oe 
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SCHLEICHER, SCHUMM & CO., 


33d & Walnut Sts., Phila. 214 Randolph S8t., Chicago. 


HE LAWSON NON-EXPLOSIYE BOILE 


SKINNER & WOOD 


ERIE PA. 
New York Sales Room, 
45 Dey Street, NEW YORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 
yether with any style of boiler preferred. This 
Engine is fitted with heavy counterbalanced 
Crank and Automatic Stop Governor. 
PORTABLE ENGINES, with Return 
Flue Boilers, alsoa specialty. 
Catalogues and estimates cheerfully given 








WATER 













IRON AND STEEL 
DROP FORCINC. 


Qf Hvery Description, at Reasonable Prices. 
R. A. BELDEN & CO., DANBURY, CT. | 


| 
| 
| 





This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws. It 

ives complete immunity against explosions, de- 
eS ‘rs dry steam, prevents all incrustation and de 
posit on the bottom plates, affords safety with high 
oressure, and secures great economy. The inven- 
tion. is applic able to every style of boiler, and can 
be readily applied, internally or externally, to new 
or old boilers. Licenses granted on liberal terms to 
manufacturers. Send for description. 


Lawson Non-Explosive Boiler Co., 
155 & 157 BROADWAY, N. Y. 





PECIAL « TOOL 


AILWAY 
FORREPAIR SHops 
L. B. Flanders Machine Works, 
PEDRICK & AYER, = PHILADELPHIA, PA. | 


Proprietors. 








DREDCES 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine. 
EXCAVATOR 
has a capacity of 6 cubic yards per minute, 
Very efficient and durable in ‘ 
the hardest hard-pan. 
Derrick lifts 8 tons. 








Boom Dredge. 





Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE CO., ALBANY, N.Y. 


RALPH R. OSGOOD, President. 


JAM 0S MACNAUGHTON, V ice-President. 


JOHN K. HOWE, Secretary and Treasurer. 


100 to 2000 H, Po 


Mi) 


YW 














ola Py Mui, 


Philadelphia, Pa. 


44 ASTOR 


154 LAKE STREET, CHICACO. 


HOUSE, NEW YORK. 





_ High Speed 
aon Engines. 


Two Porter-Allen En- 
ines have just been fin- 
> ished forthePhiladelphia 
= Post Office. Two more 
= are just beingshipped to 

the St. Louis Custom 
House and another pair 
will soon be ready for 
the Post Office at Chicago 


18 to 100 H.P. 
























Lambertville lron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 





** THE BEST 


AUTOMATIC 


ENGIN 


IN THE WORLD” 


i Lights, 


imple, Durable, 
trong’ and Ecouomical. 


Suitable for all 
purposes, 
Run at any 
desired speed 





MADISON 


MFG. CO., 
Madison, Wis. 








ES 
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Stearns Mfg. Co. 


ERIE, PA. 


Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron 


Supplied to the trade or the user. Send for cataloguss, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 





WRIGHT MACHINE C0. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 















P,BLAISDELL & C0., 
Machinists’ Tools, 


Manufacturers of 


WORCESTER, MASS. 








SHEPARDS 


\ teurs or artisans. 





eae 





CELEBRATED 
$S$GO 


; Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, ( hucks, Man- 
drells, Twist Drills, Dogs, Calipers, etc. 
Send for Catalogue of outfits for ama- 
Address 


H. L. SHEPARD, AGENT, 
134 E. Second St., Cincinnati, 0. 





THE ALLIGATOR WRENCH, | 


Teeth cut diagonally, Grips Round Iron or Pipe. 








PATENTED AvaustT 31, 1875. 


Falcon Wrench. 





WM. ly bree aR 


IMPROVED 
CORLISS 


=» 204-210 E. 434 St., 
New York. 
















WATER 
HEATER 


For Heating and Purify- 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or Low 
Engines. 

It is the simplest, most 
efficient, and reliable, 
and at less cost. Con- 
structed on the Best Sys- 
tem, saving most fuel 
and boilerrepairs. Write 
for Circular and article 
on Heaters to 


WM. LOWE, 


SUCCESSOR TO 
LOWE & WATSON, 
Bridgeport, Conn, 


WOOD WORKING MACHINERY 


—FOR— 
Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 
Works, Carriage and 
, Buggy Shops, and Gen- 
eral Wood Workers, 
Manufactured by 


THE EGAN C0. 


SUCCESSORS TO 
CORBESMAN & EGAN CO., 
Vos. 201 to 221 West 
Front St., Cineinnati, 
Ohio, U.S. A, 


Pressure 





















Setar 
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Highest Economy, Best Regulation, 
Superior Construction. 


These Engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. Address 


BUCKEYE ENGINE CO., Salem, Ohio, 


—— OR——_ 


GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, N. Y. 





- Canal Street. Chicago, Ils. 
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THE WATTS, CAMPBELL CO_MEWARK, 


N. Je 
MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


IN FULL VARIETY. 
Sizes Varying from 30 to 2000 H. P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 

Send for Circular. 


BRANCH OFFICE: 





D. L. DAVIS, Chicago Sales Agent, 23 8 
—WATER TUBE— 


THE BABCOCK & WILCOR C0, | srean sowcrs 


80 Cortlandt St., New York. Branch Offices. 


BOSTON: 
50 Oliver Street. 

PHIL, ADE LPHIA: 

2 N. 5th Street. 
PITTSBU TRGH: 

98 4th Avenue, 
a CHICAGO: 
64S. ¢ ‘anal Street. 


CINCIN 
ow aa a 

NE w ORLEANS: 

54 Carondelet St. 
. SAN FRANCISCO: 
_r) 561 — Street. 

“’ HAVA 
Send to nearest office for Circular, 





iT (Self-Acting) 


pad For Piston Rods,Valve 

Stems, &c. 
Adopted and in use by the 
principal Iron Works, Mills, 
Engine Builders and Steam- 
ship Companies within the 
last ten years in this and 
foreign countries; also 
Tubular Flexible Metallic 
Packing for Slip Joints on 
4 steam pipe and for hydrau- 
lic pressure. 


169 Christopher St., 











107 Hope St., Glasgow, Scotland. 


















L. CATZENSTENT & C0., 


A TEN-HORSE BAXTER ENGINE 


FOR SALE CHEAP. 


It is in Perfect Order Equal to 


oy tl Ignacio. Now York, 





New. 


OHL &CO.,Newark,N.J. 


afar ENGINE <7 [ ee 























~ 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. 


Send for 
c/reular A 
A 


General 
Agents. 
S, L. HOLT & CO. 
C7 Sudbury St., Boston, Mass.: 


W. M. ALLAIRE, WE CHALLENCE THE WORLD 


bere a on ood regulation. nly Engine’ whicl h 

G1 Literty St., New York - ‘ARBSOL UTEL y og oon to constant speed 

os sneeunaial Ss under all changes of load, an indispensab af 
., Canal St., Chicago, 111, Miiemmemammens feature, 





JONES % LAUGHLINS, Limited, 


barn CLTTSBURGEL, A. 


PISTON RODS, 
GOLD-ROLLE 


ENGINE SLIDES, 
SAAPTING. 


LARGE REDUCTION 
The Korting Exhaust Steam 3 


Couplings, Hangers, Pul- 
INDUCTION 


Steel & 
Iron 


>leys, Mule Pulley Stands, 
Binder Frames, Guide 








SECON D-THTAN YD 


IRON WORKING MACHINERY. 










(M4 in. x 38 in. E ngine Lathe. Ames. Nearly new. 

14 in. x6 ft. Matteawan. Fair order, — 3 
16 in. x 6ft. re Ames. Good order. ' 

16 in. x6 ft. & &ft. “* Harrington. Good order. 

20 in. x 8 ft. a Ames. Good order. L. SCHUTTE & CO., Mfrs. 
20in. x 8 ft. Harrington. ‘ 

2in. x 12 ft. Old style. Fair order. For Steam Engines and Pumps, 

x) in. X 170 ft, Putnam. Gor rd order. Utilizes the remaining energy of 

2 4 = Lg “ a style. Pair order, the exhaust steam whether under 

1. es. : “ 
52 in. x 26ft. Bement. Gor yd order. suction or fall of water, No Pump 


One Brass Lathe with Chasing Bar. Cheap. required, 





4in.x 6ft. P laner Hendey. Nearly new. Offices and Warerooms: 

eX BE RaW Ponds sega "te". 12th and Thompson Streets, Phila. i 
minxtat Niles. Nearly new. a4, | As ALLER, 109 Liberty Street, N.Y. 
Th nh eh se. JARVIS ENG. 00., 7 Oliver 8t., Boston 


Large size Universal Miller. Brown & Sharpe. 
Nearly new. 
No. 2 Miller. P. & W. 


No, 0 2-Spindle Drill. 


ARMSTRONG’S 


N'ly new. 
New. 


Lincoln Pattern. 
Pratt & Whitney. 


No. 1 1-Spindle Drill. Smith & Garvin. H s . 
We have a full line of new machinery, and are Improved Adjustable Stock & Dies 

prepared to make low quotations. We are also 

agent for the following firms, whose machinery 


FoR PIPE AND BOLTS. 


= p) 
UD hy + ee \ ee 


we furnish at manufacturers’ prices. 
Write full particulars of what is wanted. 


NEW YORK AGENT FOR 


Brown & Sharpe Manufacturing Co. 
Bradley’s Cushion Hammer, 

National Mchy. Co. Bolt and Nut Mchy. 
Hilles & Jones, Boiler Tools, 

Slates Sensitive Drills. 

Elliott's Drills, Gage Brass Lathes, 


E.P.BULLARD, 14 DEY ST..N.Y. 









APR. 1s OCT. g1% 
Tapped to Standard Gauges. Adjustable to all | 
variations in the size of fittings. Can be resharpenead 
without drawing the temper by simply grinding them. 
Possessing practical advantages appreciated by all | 
mechanics. Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


Pulleys, Jib Cranes, Etec. | 


IN PRICES. 


= Cor. 5th and Chestnut Sts., 
PHILADELPHIA, PA. 


“STATIONARY ENCINE, 


MANUFACTURED BY THE 


LIDGERWOOD M’F’G Co., 


96 LIBERTY ST., NEW YORK, 
Works: BROOKLYN 


Compact, Thoroughly Well Made, Quick 
Running, SELF-CONTAINED 


_ STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &c. 


= JOHN H. HOUGHTON, New England Agent, 


66 CANAL ST., BOSTON, 
ELloisting Seaton a Specialty 










A Simple, 


Also, Boilers. 


EWES & PRLLIA’ xe rn : 
Iron Works, 


IMPROVED 


Varks apie 


High Pressure, 


Condensing— 
Le TT AT 


And Lompound, 


SEND FOR CIRCULAR. 








SABRE 
ko ONOMY, 
DURABILITY. 


RAPID GENERATION OF DRY STEAM. 


a THE BEST in Every Respect for all Steam Purposes. 





Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG. CO., 


28 Cliff St., New York. 





Rochester Office, - - 55 Powers Block. 
Philadelphia ‘* : 51 North 7th Street. 

f Chicago . 23 South Canal Street. 

= == == Baltimore ae 59 German Street. 





Railway & Machine Shop Equipment. 
NEW AND SECOND-HAND MACHINERY 


OF ALI KINDS. 
LARGE STOCK OF COLD ROLLED SHAFTING ON HAND. 


Send for Lists, too long 





for publication. 


THE GEORGE PLACE MACHINERY COMPANY, tkeade 'sts.. ‘New York. 
a MACHINERY. 


N 
each 10, 11, 
30, 








If you are putting up machinery, or lining up 
shafting you will save time and money by using a 


HYDROSTATIC LEVEL. 


It does away with sight-lines, targets, straight- 
edges, and the extra help and time required to 
work them with a spirit level. It is applied directly 
to the points to be leveled, regardless of the distance 
and obstructions that may be between them. Send 
for circular and prices. 


12, 13, 14, 
36, 42 and 48 in. 


1 Engine Lathe, 
| 24, 26, 28 
f bed to suit 
Turret Lathe, 


15, 16, 18, 20, 
swing; length 
each 13,15 and 16 in. swing; 
1 Sq. Arbor Fox Lathe, 15 in. x 6 ft. 

1 each, Hand Lathes, 10, 12, 14,15 and I8in swing. 
1 Iron Planer, each to plane 18, 20, 22, 24, 26, 30 and 
36 in. wide and high; length of table to suit 
1 each, 16, 2, 22, 23, 25, 28, 30, 34, 38 and 42 in. swing 

Upright Drills. 





1 each, 2, 3, 4 and 6 Spindle Gang Drills. JAS. MACDONALD, 
1 each, 8, 10, 12, 15, 20 and 28 in. Shapers. 
1 No. 2 Milling Machine, Lincoln pattern. 55 Broadway, New York. 
1 Grant & Bogert Milling Machine. 
1 each, Nos. 2, 4 and 5 Screw Machines. 
1 each, 3 and 7 Spindle Nut Tapper. Pet at 
1 Boring and Turning Mill, each 50 and 72in. swing. Ee 2 
1 Cutter Grinder. = O S 2 
1 12 in. and 20 in. Cylinder Horizontal Engine. mn » P ‘ 
1 each 4, 5, and 6 ft. Arm l niversal Radial Drills. he following second hand Machine Tools, 
SECOND-HAND. all in good order, and ready for immediate 
1 Engine Lathe, 23 in. x 7 ft. delivery: 
: Praaptoagy Fae pea 
[ron Planer, a” 2 = “3 ‘7 fi One Engine Lathe, 42x14’, triple geared. Niles 
1“ ‘“ 20 “ 20 x 4 Run adinnAan Tool Works. 
‘s ‘ Mx2x 5ft. * sch iil One ea. «s 38/’x15’ 6’ and 17’ 6’ bed. Pond. 
s Bene ek One * = B0”x15/ and 18/67 88 
‘ 2 x3 + oft One ** A 28’’x 10 6 and 17/6” *¢ 66 
(xX 37 One 66 26x12’ bed. N T j . 
1 400 lb. Steam Hamme r ; nearly new. One * “6 ao = i Pe aa bey Werks 
1 Lincoln Pattern No, 2 Miller. One * 66 20’'x6/8/10/ and 12’6” ** : + a 
1 Bolt Cutter, to take size sto linch. One 66 18’’x9’ 66 66 
1 each, coe» arg he Shaper. One * 66 16’’x7’ 8’ 10’ bed Bridgeport 
1 30in. Plain Upright Drill. oT , 
1 12 in. Stroke Bement Slotter. One Hand ‘ 16’’x6’ Mach. Tool weeks. 
| 1 36 in. Gear Cutter. a : . 
| 1 Horizontal Boring Machine; takes 6 ft. between One 8’x 9” Vertical Engine, N. Y. 8. 8. P. Co. 


One Suspension Drill. 
For further particulars, prices, &c., write to 


S.$. HEPWORTH & CO.. 


“Glenwood Station,» YONKERS, N. Y. 
N.Y. Office, 35 BROADWAY, Rooms 102 and 103. 


centers ; 36 in. swing. 
All Kinds Machinist’s Tools and Supplies. 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING. 
H. PRENTISS & CO., 42 Dey St., N.Y. | 
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Brown & Sharpe Mfg.Co. 


PROVIDENCH, R. I. 


Manufacturers of the 


Lares Surface Grisding Machine, 


This machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files and three- 
quarters of the labor usually expended on 
these operations is saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches and dies, 
straight edges, flattening dies, &c., it will 
prove invaluable, and will produce fine work 
by the use of low-priced labor. It will grind 
14 inches wide, 36 inches long, 1344 inches 
high, using a 12-inch wheel. Countershaft 
should run 270 turns per minute. Tight and 
loose pulleys 8 inches diameter, 4 inches face. 
Weight of machine complete. 2300 Ibs. 


THE GORDON & MAXWELL C0,, 


Western Branch: East Branch: 
153 LAKE STREET, CHlcAGo.} HAMILTON, OHIO. {op 8 sth St, PHILADELPHIA, 


MANUFACTURERS OF 
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WATER 
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SEWAGE 
. MACHINERY 




















—AND— 
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x p.4 THE GORDON & MAXWELL CO. x x 4 


DUPLEX OUTSIDE PACKED DOUBLE PLUNGER 


STEAM PUMPS. 


PULLEY BLOCK TRAVELERS, 
WITH MEDION DIFFERENTIAL PULLEY BLOCKS. 


ANY CAPACITY. 


The bridge has longitudinal motion on thetracks, 
and the trolley transverse motion on the bridge, so 
that the load may be picked up at any point between 
the tracks, raised to any height, and laid down at 
any other point. 

Plans and Estimates furnished on application. 


THE YALE & TOWNE MPG Ob, 


STAMFORD, CONN. 


NEW YORK, BOSTON, PHILADELPHIA, | CHICAGO, 
62 READE ST. | 224 FRANKLIN ST, 15 N. SIXTH ST. 64 LAKE ST, 
General Crane Catalogues on Application. 


G. A. GRAY, Jr& CO, 


42 E. Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
80 in. x 80 in. PLANERS. 
24 in. x 24 in. PLANERS. 
26 in. SWING LATHES. 
19 in. SWING LATHES, 








































PuLiey Biock TRAVELER. 


















E. GOULD é& EBERHARDT, 
FIRST-CLASS PLANERS. | 


RETURNS OVER 100 FEET PER or 


139 & 141 Centre St., New York, 
Manufacturers of 






| | ry 
_ p | 
~~ | } Ny § 
oF zi ||? 
mid ~ TOOLS, 
Spi dg | o 
Sr. ile 
> od be a INCLUDING 
3B | MILLING MACHINES, 
) DRILL PRESSES, 
= < HAND LATHES, &c. 
Tue Brown Corton Grin Co., | - ir aaa 


New London, Conn., 
Sept. 23, 1882, 

Gentlemen: Inre gard to the 
26 in, x26 in, x 8 ft, planer bought 
of you some time ago, it gives us 
pleasure to say that it is the best 
plinor we ever saw, The man 
we hive onitsaysit “* Takes the 
cake,” being the best he has run 
di uring the thirty years _he has 
oe running planers. We ar 

ell pleased with our purchase, 
and no other planer would fill 
our orders, and we will have no 


other, ED, T, BROWN, Treas. 


We make three 
sizes of this Vise, 
with steel jaws and 
screws. Screw and 


sheet steel to prevent 
wear from dust and 
dirt. 


MILLING 





Send tor Catalogue. 


K.E.GARVIN & CO. 


Cap covered with | 








MAC Trt N IST [Ocroper 18, 1884 


THE PRATT:WHITNEY CO. 


ELARTEORD, CONN, 


MACHINISTS’ TOOLS, 


FORGING 2 FINISHING MACHINERY %.1¥: fms" 
Including FIXTURES, MILLS, SMALL TOOLS and GAUGES 


For Manufacturers of Guns, Sewing Machines, and other 
articles of similiar nature requiring inter- 
changeability of parts, 


THE BILLINGS & SPENCER CO. 


mas DROP FORGINGS 


Finished Screw 
Plates and Dies, 

Genuine Packer 
Ratchet Drills, 

Billings’ Patent 
Double Action 

Ratchet Drills, Tap 

and Reamer Wrenches, 


WARNER & SWASEY, 


CLEVELAND, OHIO, 
MACHINE TOOLS 
For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
ear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 


























of all 
Descriptions. 











Clamp, Die and Common 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools, 

Barwick Pipe 
Wrenches, 





Machinists? Clamps, 









Worcester, Mass. 








Eingine Xusathes, annie, png pam 
FOND MACHINE TOOL ¢0,, °°so°"" DAVID W, FOND, 
New Designs, Quick Delivery, Great Variety. 
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UNIVERSAL 
PUNCHING PRESSES, Milling Machines 
Dies and AND 


other Tools 4 
for the manu- 4% 
facture of all 

kinds of 


SHEET METAL & 
coops, 


Drop Forgings, &°. Sek 
Stiles & Parker Press Co., ™'dtetow= 
BRANCH FACTORY AND OFFICE, 59 DUANE STREET, N. Y. 
BUFFALO, 


THE BUFFALO STEEL FOUNDRY, N.Y. 


ORDERS ane SORRESPOUDENCE PRATT & ke 
LICITED. Proprietors. 


— TONGE DARKER & OO, 


CINCINNATI 


This lathe is designed for use in all brass-working establishments, is 
13 inch swing, 5 foot bed, and has sufficient Bower to tap one inch holes 
in brass. Is a good tool for specialties of all kinds, has hollow spindle, 
and can be handled very rapidly for such work as Lubricators, Com- 
pression Cocks, etc. 


Weight, boxed ready for Shipping, 600 Ibs, - 


GEAR CUTTING ENGINES 
a Specialty. 
Brainard Milling 
Machine Comp’y, 
Works, HYDE PARK, Mass, 


Office, 36 Oliver Street, 
Boston, Mass. 


Write for Catalogue B B. 




















PRICE, $150.00. 
MANUFACTURER 


TAPS & DIES. 





| J.M.CARPENTER bestiiinim 
PAWTUCKET.R.1. ___ 
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